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improved Pipe-cutting and Threading | tion of the cutting-off tool are the same in| Further—It is possible, knowing the con lin speed arising from irregular effort will, by 


Machines, 


With this we present illustrations of some 
improved pipe cutting and threading ma- 
chinery built by the Wells Machine Works, 
Fostoria, Ohio. 

The larger of these machines is intended 
especially for machine shop service, and, 
while it requires but little space, has a wide 
range and is adapted for rapid changes from 
one size of pipe to another. It is soarranged 
that various sizes of pipe may be chucked, 
cut off and threaded without stopping the 
machine. 

The chasers are actuated by a convenient 
cam movement, 
finely graduated, 
with positive adjust- 
able stop. They 
are readily ex- 
changed for chasers 
of any size, make, 
or pitch of thread, 
either right or left. 

The cutting-off 
tool is always in 
position, is gauged 
to prevent over-feed- 
plunging 

uneven 


ing or 
through 
pipe, and is fed to 
its work automatic- 
ally by retaining the 
lever to prevent it 
from rotating. 

The machine is 
driven by a cone 
pulley (for 4’ belt) 
containing com- 
pound back 
completely 
from dust 
dent, entirely 
of the way, and giv- 
ing six changes of 
speed; they are cen- 


gears 
housed 
or acci- 
out 


tral over the base 
of the machine, 
thus equalizing the 


and 
ing symmetry and 
The pro- 
portion of the gears 


weight secur- 


neatness, 


is such as to give a 

maximum of 100 feet belt 

revolution of the die head. 
The vise is nicely adjusted and self center 


travel to one 


Ing. 


It feeds tne pipe into the chasers by 
ick and pinion movement with hand-wheel 
nd lever. Or it may be fed by a lead 
rew which is engaged or disengaged by 
ie movement of a lever. 
This made 
arger one weighing 1,600 pounds, and being 


machine is in two sizes, the 


dapted for pipe from 1” to 6” diameter; the 
maller weighing 100 pounds, and adapted 
to 4 

The smaller machine has the same general 
haracteristics, but is differently geared, and 
is intended to be used either as a 


for pipe from 1 


hand or 
ower machine, being especially adapted for 
he use of contractors and erecters of steam 
When in 
he cut are completely covered up, and when 


lants. use, the gears shown in 
the machine is to be driven by hand they 
re disconnected. The machine can also be 
removed from its base for this purpose. 


The adjustment of the die and the opera 





this machine as in the larger one. 
chine weighs 900 pounds, and is adapted for 
pipe from 1” to 6” diameter. The engrav- 
ings show that the machines are of neat and 


. : ° oe 
symmetrical design, and the workmanship is | 


equally good. 
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A Review of Fly-wheel Formule—Il. 


By PROFESSOR JOSEPH TORREY. 


The formula considered in the last paper 
depended only on the power of the en- 
gine, the speed and the size of the wheel. 
Those to be considered next represent one 


=S= \ 
aN 


Ay 


IMPROVED PIPE-CUTTING 


step in advance, in that they take some ac- 
count of of 
been ofien 


distribution 
As 
shown and demonstrated before, the plain 


the actual energy 


throughout the stroke. has 
indicator diagram of steam action does not 
show at all the force that actually operates at 
the crank pin, much less that that is acting 
rotatively. In very slow engines the steam 
diagram may approximate to the diagram of 
effort on the crank-pin, but the diagram of 
‘rotative effect ” will always be quite differ- 
ent. In high speed engines these differences 
Now the force ex- 
erted rotatively is what keeps the wheel in 
motion; as this rotative effect falls off the 
wheel speed will tend to drop, and at the 


are much more marked. 


point where it is greatest the wheel speed 
One of the offices 
of the fly-wheel rim, made sufficientiy heavy 
for the purpose, is to counteract the disturb- 
rotative effect, 
and the weight of fly-wheel needed will ob- 
viously be fixed partially by and vary with 
the irregularity to be corrected. 


will reach its maximum. 


ing effect of the irregular 


| the fly-wheel will be needed to reduce the ir- 
‘regularity existing to a certain fraction of 
| itself, That is, if we have before usa dia- 
gram, or anything else which can give usa 
| correct idea of the distribution of energy, we 
can easily see from it just what relation the 
excess of rotative effect at any point bears to 
the average rotative effect. Such a diagram, 
not representing any particular case, how- 
ever, is shown in Fig. 1 (page 2). If rotative 
effect be considered as measured vertically, the 
line M Nrepresenting the length of stroke, 
then the average rotative effect will be shown 
by the distance Vy, and the line xz y is the line 








AND THREADING MACHINE. 


But the rotative 
effect from @to dis above the average by an 
at the 
curved line by its distance above the average 


of average rotative effect. 


amount represented any point in 


line ry. Frome to 4, on the other hand, the 
rotative effect is considerably below’ the 
average, and this is measured in the same 


way, but work is represented by the product 
of 


acts, 


force into the distance through which it 
the height of the 
small figure ¢e f din pounds by scale, multi 


therefore average 


plied by its length in feet on the scale chosen, 


gives the work done above the average dur- | 


ing one stroke. On the other hand, it is evi- 
dent that the height .Vy in pounds, multiplied 
by the distance Ve in feet according to scale 
will give the rotative work done per stroke, 
Now, knowing the relation between this ex 
cess of work and the average work, we can 
see that the speed will be varied correspond- 
ingly, unless there is some way found to 
counteract the tendency; but by suitable cal 
culation it is possible to so proportion a fly- 


wheel rim, as to weight, that the fluctuations 


This ma-/ ditions, to determine how much weight in | the inertia of the moving mass, be reduced to 


jany fraction of their former value we may 
The of the 
| : : 
| weight needed, or rather the production of a 


| desire. determination correct 
| formula for doing so. becomes thus a mathe- 
matical problem, and not distinctively a me- 
chanical one. The design of a ftly-wheel 
|according to this method, as it has been 
| partially outlined in what has gone before in 
this paper, will not be as quick and easy a 
matter as by the older formule, but our 
wheel will be right when it is done, and will 
be heavy enough, without being too heavy. 
The rules depending on these principles 
may be divided into two classes. In those 
belonging to the 
first class, the con- 
stant 
into 





introduced 
the formula 
which is determined 
by the point of cut- 
off; moreover, since 
the of the 
calculation is to find 
the weight of a 
wheel which _ re- 
duces the irregular- 


is 


object 


ity of motion to a 
certain fraction of 
itself, the formulas 
contains the denom- 
inator of that frae- 
tion. For instance, 
if we decide to re- 
duce the irregular- 


ity of motion to {jy 
of its value, then 
this number, 60, 


must appear in the 
formula for the fly- 
wheel by which this 
is to be accom plish- 
ed. To day almost 
all fly-wheel 
muke contain some 


for- 


inkling of this idea, 
but if we examine 
of the 
matter we shall find 


the history 


that the ideas as to 
the proper value of 


this fraction in 
different cases have 
varied widely, as 


will be seen from the following brief history, 
which, while not perfectly complete, is rep- 
resentative at least, and is all that is accessi- 
ble to We will, for the sake of 
brevity, call the denominator of the before 
mentioned 


me now, 
fraction mm. 

From Watt’s rule, given in the first paper, 
be calculated that 36, 
Watt characterizes this as ‘* delicate enough 


if can 7D about 


for most purposes.” That is, the speed was 
found to be regular enough if the natural ir- 
regularity was reduced to ,\, its value. 

Soulton Watt rule should 


From the we 


find m = about 45. 

Bourne gives, as has been mentioned, a rute 
similar to Watt’s old one, but aiming at the 
highest degree of steadiness that would be 
required, and from it we calculate m = 60. 


Morin gives ‘‘for great regularity” m = 
from 37 to 45, and he adds that this conforms 
to the best practice; for cases where varia- 
tions make little difference m can 20, 
Rankine, whose treatment of the subject of 
fly-wheels is the basis of about everything 
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that has been written since on the subject, 
who approached the subject in a remarkably 
simple manner, gives directly the following 
values: For ordinary machinery, m = 32. In 
machinery ‘for fine purposes,” m = from 50 
to 60. 

Hiitte gives the following values (Des In- 
genfeur’s Taschenbuch, p. 378): 

For motion which may be very uneven, 
m= 5. 

For pumps and heavy machinery, where 
some unsteadiness of motion is permissible, 
m = 20 or 30. 

For work where the motion must approach 
uniformity, as in flour-mills for instance, m 
= 25 to 35. 

For tolerably uniform speed, m = 30to 40. 

For machines requiring very uniform 
speed, as in cotton spinning, m = 40 to 60. 

For machmes for spinning high yarn 
numbers, m = 100. 

John W. Nystrom gives for m values 
ranging from +5 to z}5, as quoted by Pro- 
fessor Marks in his ‘‘Relative Proportions of 
the Steam Engine.” Nystrom’s analysis of 
fly-wheel, as given in his ‘‘ Elements of Me- 
chanics,” has no explicit statement, and the 
rest of his work is not accessible to me. 

Cotterill, in the latest edition of his ‘‘ Ap- 
plied Mechanics” (1884), p. 231, gives m as = 
20 to 50 according to the degree of delicacy 
required in the regulation. 

I have not mentioned Moseley’s values, as 
they are the same as those given by Morin 
and others. 

From this it would seem that considerable 
difference of opinion prevails as to what is 
close regulation. 

The latest authority quoted above was 
Cotterill (1884). At this time the most ex- 
acting work a steam engine can do—namely, 
the work of driving electric light dynamos 
—was in its infancy. There is work 
where a slight variation in speed shows as 
plainly as here, and a value is required for m 
which will give considerably closer work 
than was contemplated by most of the en- 
gineers quoted above. We will reserve the 
discussion of the proper value to be given to 
min this case till later, and pass to a second 


no 


point. 

The rotative work done during the stroke 
varies, and in order to provide a fly-wheel of 
suitable dimensions it is necessary to know 
the amount of this variation; that is, we want 
to know what fraction of the total rotative 
energy per revolution can be taken as repre- 
senting the sum of the two areas a and & in 
Fig. 1. Literature on this point, as well as 
on the value of m, is by no means concordant 
or satisfactory. 

One of the very earliest to make any defi- 
nite statements was Morin. As the result of 
his investigations, he gives the following 
table, which is here quoted from Rankine’s 
“The Steam Engine,” p. 60. Calling the 
fraction of the total energy which represents 
the excess of energy for one revolution ¢, we 
have: 


FOR NON-EXPANSIVE ENGINES, 


FOR NON-EXPANSIVE ENGINES. 


Length of connect- 
ing rod in cranks. 8 7 6 5 4 


| 
cael 


... +. 0.2384 0.24 9 0.2487 0.2577 0.2717 
! 





Value of c¢. 





FOR EXPANSIVE ENGINES. 
Cut off at... § 4 4 | 3 ’ 4 
| | 
Value ofc 3471 .4076) .4372| .4523) .4625, .4702 | 


: | 
In the AMERICAN Macutnist for May 29, 


1880, Prof. 8.W. Robinson gave an analysis of 
fly-wheel action, As the paper is not at hand 
Ican only give what I can gather froma 
partial abstract of it by Mr. William John- 
son, in the AMERICAN Macurnist for May 
13, 1882. Robinson evidently 
dealt with the question from a mathematical 
point of view and took as the basis of calcu- 
lation the rotative effect of the steam force. 
He gives as the value of ¢, which he calls the 
‘‘value for cut-off,” from 0.16 to 0.22. 


Professor 








| which are secured in the sliding carriages. 


No particular apparatus is required for 
starting the drill, neither is any straighten- 
ing required during the operation, and little 
or none until after the proof reaming. 

The machine is double, and has a hori- 
zontal bed. The heads are at the end, and 
have mounted in them independent spindles 
parallel to each other. On their inner ends 
are chucks for securing and rotating the bar- 
rels in the adjustable rests which support, 
guide and control the starting of the drills, 


These are fed positively 38 by a screw 
having automatic stops. The screw has a 
variety of speeds through change gearing, in 
order to compensate forthe different quali- 
ties of stock to be drilled. 

Two rotary pumps (one for each barrel) 
force oil, supplied from a tank placed under- 
neath the machine, through a series of tubes 
into and through the drill. The oil lubri- 
cates the cutting lip, and forces out the chips 
into the basin on the top of the tank, where 
they are drained, and the strained oil re- 
turned to be pumped again. 

The countershafts drive both ma- 
chine and pump, and can be especi- 
ally arranged (for jobbing purposes) 
to cover the required speeds for 
drilling bores from 0.2’ to 0.75". 





Fig. 1 
FLY-WHEEL FORMUL. 


There has not been much original work on | 
this point. Most writers have followed Mo- 
rin’s values. One thing is evident—there is 
no concordance in the values, even for simi- 
lar conditions. It is also evident that the 
value of ¢, or, in other words, the distribution | 
of rotative energy throughout the stroke does 
not depend solely on the length of connecting 
rod and the point of cut-off. It does rough- 
ly, but thisis one of the points we need to 
know the most accurately in making our), 
fly-wbheel formula. It depends on whether 
the compression is constant or variable. It | 
depends on the weight of reciprocating parts 
to a very marked degree. It is a sort of char- 
acteristic of each particular combination of 
these factors, and must be determined for 
each such combination. The process is an 
easy one, and one method of carrying it out | 
was given by the writer in the AMERICAN 
Macurnist for August 20, 1891. In the next 


paper I will consider the manner in which 
these factors m and ¢ are used in developing | 
fly-wheel formule,and give a number of ex- 
amples of such formule. We will then exam- 
ine them in their application to a practical | 





Length of connecting rod 
Bh CRORES, cise cones ; 8 6 5 t 


Value Of O...50:- 0.105 0.118) 0.125 0.182 
FOR EXPANSIVE CONDENSING ENGINES, 
Steam cut off 
Se h } } 4 } h 
Value of c}] 0.1683) 0.173) 0.178 0.184 0.189 O 191 


FOR EXPANSIVE NON-CONDENSING ENGINES. 
Steam cut off at. ........ 
0 160 0 232 


Value of 6......00:. 0.186 0 209 


Professor Marks gives a much more com- 
plete table, which 
pansive and non-expansive, condensing and 


considers engines ex- 


non-condensing, with single crank, two and 


three cranks. 
From this table I shall simply abstract 
what is necessary to make one that can be 


IMPROVED GUN 


case, and see whether the results are concord- 
ant. 
partially carried out the principles stated in 
the first part of this paper. The difference 
between the two classes will probably show 
on applying them to actual cases. 
- 
Improved Gun Barrel Drilling Ma- 
chine, 


Some writers have, in their work, only 





The advent of this machine, illustrated in 
the accompanying cut, will undoubtedly 
affect the manufacture of the smaller caliber 
rifle barrels to a greater extent than any 
other invention during the past fifty years, 
The operator can, without any particular 
effort of mechanical skill, drill a continuous 
hole through solid stock, and, if conditions 
are what they should be, there will be found 
little deviation from a straight central bore 





compared with Morin’s table as given above: 


of uniform size. 


| Gesellschaft, manufacturing at Neuhausen, 


———= 


Rifle barrels 30” long, 0.3'’ bore 
can be drilled (with each spindle) in 
14 hours; the same length 0.75’ 
bore in 11g hours. 
The machine is’ manufactured by 
Pratt & Whitney Co., Hartford, Conn. 
a 


Aluminum and its Uses. 


the 


[ALFRED E. Hunt, in Minerals. ] 


Aluminum is now being made throughout 
the world upon a commercial scale only by 
processes of electro-deposition from fused 
electrolytes. In this country the Pittsburgh 
Reduction Company and the Cowles Electric 
Smelting and Aluminum Company are the 
only concerns manufacturing commercially 
and furnishing the American market with 
aluminum. In Great Britain the Metal Re- 
duction Syndicate, Limited, a branch of the 
Pittsburgh Reduction Company, and in 
Switzerland the Aluminum Industrie Actien 


using the water power of the falls of the 
Rhine, and in France the firm of Bernard 
Brothers, now building worksat St. Michaels, 
and operating the Minet process, are, so far 





economy of manufacture, are when produ 
ing the purest aluminum, and it only r 
quires further development of the manufac 
ture of the aluminum oxide used as the or 
and of the carbon anodes—matters whic! 
are perfectly practicable and possible—to ot} 
tain almost absolutely chemically pure alum 
num by the electrolytic methods now in use. 

I have already, in a previous lecture, 
February, 1891, before the Boston Society 
Arts, stated that the cost of manufactur 
under the most favorable conditions 

vater-power and large output, would be a 

proximately 20 cents per pound. Nearly or 

year’s experience and careful study of tt 

matter leads me to reiterate the stateme: 

then made, and to prophesy that the ing: 

metal will be made by the Hall process wit! 

in the next few years ata cost of betwee: 
18 and 20 cents per pound, the items of cos 
being about one-third for the ore, one sixth 
for the expenditure of other materials that 
ore, one-third for the electrical current ex 
pended, one-twelfth for labor and superin 
tendence, and one-twelfth for general ex 
penses, interest and repairs. 

Aluminum will not be manufactured by 
any process at much less than at present, nor 
will it be sold at much lower rates, until the 
output be measured in tons, and not pounds, 
per day. The lowering of the market price 
of aluminum in the future will be gradual, 
and will be directly proportionate to the de- 
crease in cost of manufacture, due to in- 
creased capacity of the manufactories. 

The properties of aluminum which will 
probably give it the greatest availability in 
the arts are: 

1. Its relative lightness, 

2. Its non-tarnishing quality as compared 
with many other metals—aluminum not 
being acted upon by sulphur fumes at all, 
and being very much more slowly oxidized 
by moist atmosphere than most of the metals. 

3. Its extreme malleability. 

4, Its easy casting qualities. 

d. The influence of the metal in various 
alloys will give it advantages, some of which 
I will try to enumerate and call to your at- 
tention. 

6. Its high tensile strength and elasticity 
when weight for weight of the metal is com 
pared with other metals, and especially when 
alloyed with a small percentage of titanium, 
silver, or copper, and properly worked by 
being rolled or hammered otherwis 
drawn down. 

7. Its high specific heat and electrical and 


Wit 


or 





as the writer’s knowledge goes, the only 





a a 


BARREL DRILLING MACHINE. 


manufacturers now whose metal is met in 
the competition of the world’s rapidly-grow- 
ing market for aluminum, These state- 
ments need to be made preliminary to any 
considerations of the purity or other quali- 
ties of the commercial aluminum of the 
markets of the present day, for the reason 
that manifestly it will not be fair to take into 
consideration, in treating of the commercial 
aluminum of to-day, the impure products 
made only on a small scale by the great num- 
ber of processes being experimented upon, 
Both the Neuhausen concern and the 
Cowles, as well as the Metal Reduction Syn- 
dicate, Limited, of Patricroft, Lancashire, 
England, and the Pittsburgh Reduction 
Company, find no trouble by the electrolytic 
process in producing regularly, metal with 
less than one per cent. of impurity. Indeed, 
the best results in quantity, output, and 
regularity of working, and therefore in 








heat conductivity. 

Unfortunately, aluminum is 
not, section for section, as has 
been widely claimed, compara- 
tively a very strong metal, It 
is only about as strong unde: 
tensile “strain, section for sec- 
tion, as cast-iron, and has less 
than one-half the strength ot! 
wrought-iron under ordinary 
conditions. Under compres 
sion, the metal, unfortunately, 
has a very low elastic limit 
although its extreme ductility 
allows the metal to flow on it- 
self so freely as to make it, for 
special purposes, a very safe 
metal to use in compression. 

The same remark applies t: 


test of aluminum. It is not 


transverse 
rigid metal at all, and bends under trans 
verse strains very readily. 

Under torsional stress the metal 
lower modulus of rigidity than iron or steel 
its maximum shearing stress in castings is 
about 12,000, and in forgings about 16,000 


has much 


being about that of pure copper. The angl 
of torsion is about equal to that of the softest 
steel. 

The tensile strength of aluminum wire 
runs up very considerably over that of rolled 
metal. This is due to the peculiar property 
of aluminum to harden under work. The 
metal requires frequent annealing in rolling 
and if itis to be drawn into wire, with as 
little annealing as possible, the  tensil 
strength is increased very considerably. This 
property of the metal is increased, especially 
if the aluminum is alloyed with a small per- 

‘centage of copper, titanium, or silver. 
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[wo things, however, should always be 

borne in mind in considering the applica- 
bility of aluminum for given purposes in the 
arts. The first is that the properties of the 
metal are very considerably changed as re- 
gards strength, tenacity, hardness, rigidity, 
and color, by alloying it with small percent- 
ives of other metals, conditions that do not 
materially change the specific gravity of the 
metal. The second is the relative weight of 
j4juminum. 
aluminum in relation to its weight, it is, in 
plates, as strong as steel at 80,000 pounds 
square inch ultimate strength, and in 
coid-drawn wire as strong as steel at 180,000 
unds. 
The specific gravity of aluminum is one of 
ts most striking properties. It varies from 
6 in ingots to 2.70 in forged bars. The 
weight of a given bulk of this metal com- 
pares with others as follows : 


oo 


AGGIE 256058060: MIRROR, os :d.eises os.aseeea's 3.50 
Wrought-iron.........2.90/Silver ..........cce.. 4.00 
Btracemrnt BOGOR .. << WO UIOMEL, 66 oi ccces eceees 4.80 
CODDERS << <5:54- ABO Oo |: ee ee 7.70 


3.45 Platinum ....... 


Ordinary high brass. 


\ cubic inch of cast aluminum weighs 
0.092 pounds; of rolled sheet metal, 0.098 
pounds, 

Wherever momentum is to be overcome, 
as in the reciprocating parts of many forms 
of machinery, aluminum can be advantage- 
ously used. 

Aluminum does not oxidize so as to inter- 
fere at all with the strength of thin sections 
of the metal, as do iron and steel; the thin 
film of oxide which covers surfaces of the 
metal which have long been exposed to moist 
atmosphere seems to prevent its being fur- 
ther acted upon. But it does give a surface 
tarnish to the metal, which cannot be rubbed 
off with the usual metal-polishing compounds 
without interfering with the surface of the 
metal. This, however, can be removed 
by rubbing with a flannel rag which has been 
immersed in a 2 per cent. solution of hydro- 
fluoric acid, and then again rubbing up the 
polish with a rag saturated with carbon oil. 
Special aluminum polishes have been de 
vised which work very efficiently. When 
properly cared for, polished surfaces can 
thus be kept bright for a remarkably long 
time. 


soft 


As compared with most metals, pure alu- 
minum, under ordinary circumstances, with- 
stands the action of wind and weather ex- 
ceedingly well; and many uses to which the 
metal is now being successfully applied are 
based upon this fact. The presence of. sili- 
con in aluminum materially detracts from 
its power to withstand corrosion due to at- 
mospheric influences. Metal with 4 per 
cent. or 5 per cent. of silicon very soon col- 
lects a thick coating of oxide upon it, if se- 
verely exposed. The fact that pure alumi- 
num is not severely acted upon by boiling 
water or by steam has led to its successful 
use as a packing or gasket in steam connec- 
tions, where lead and similar metals have 
been rapidly cut out, as in parts of steam and 
water pumps and difficult steam joints. 

For structural purposes under water, where 
metals are required, aluminum seems to be 
especially adapted to replace the more easily 
corroded cast and wrought-iron and _ steel 
now in general use for such purposes. For 
liners and shims upon masonry foundations 
aluminum is well adapted, as it flows sufli- 
ciently to allow equal bearings on all parts ; 
it is less easily cut out than lead, and much 
more durable than tinned iron sheets, which 
are now in general use under heavy struct- 
ures of metal resting on metal shims on 
Masonry, 


\luminum sheets will make a much more | to fill a specification of even 130,000 pounds 


durable and satisfactory roofing than sheet 


copper, now generally used in valuable} eight inches. Such bronzes have a specific 


buildings. 


Pure aluminum is very sonorous, and its | low color. 
tone seems to be improved by alloying with | pressures, such bronze is probably the best 
a small percentage of silver or titanium. | metal yet known. 

Fur the sounding boards of musical instru-| 
ments aluminum has been proved to be well| Babbitt metal gives very superior results, 


adapted. 

Pure aluminum, when properly treated, is 
avery malleable and ductile metal. It can 
readily be rolled into sheets 0.0005 inch 
thick or be beaten into leaf nearly as thin as 


; : rag Feo : 
g ld leaf, or be drawn into the finest wire. ' bility. It can be hammered out to a thin 








Taking the tensile strength of | 


| 


Pure aluminum stands third in the order of 
malleability, being exceeded only by gold and 
silver, and in the order of ductility seventh, 
being exceeded by gold, silver, platinum, iron, 
soft and Both malleability 
and ductility are greatly impaired by the 
presence of the two common impurities— 


steel, copper. 





| 


silicon and iron. 

Aluminum can rolled hammered 
cold, but the metal is most malleable at, and 
should be heated to, between 350° and 400 
Fahrenheit for rolling or breaking down 
from the ingot to the best advantage. Like 
silver and gold, aluminum has to be fre- 
quently annealed, as it hardens up remark- 
ably upon working. Due to this phenome- 
non of hardening during rolling, forging, 
stamping or drawing, the metal may be 
turned out very rigid in finished shape, so 
that it will answer excellently well for pur- 
poses where the annealed metal would be 
entirely too soft or too weak, or lacking in 
Especially is this true of 
aluminum alloyed with a small percentage 
of titanium, copper or silicon. It can be 
safely stated, as a general rule, that under 
similar conditions the purer the aluminum 
the softer and less rigid it is. 

Aluminum can be annealed by heating 
and allowing to cool gradually; the best 
temperature is just below the red heat. Thin 
sections can be annealed by heating in boil- 
ing water. 

Aluminum can be easily and readily welded 
by electrical apparatus, and a cheap and 


be or 


rigidity, to answer. 


satisfactory solder has been discovered. 
Sound castings of this metal can be made 
in dry sand molds or metal chills. It re- 
quires, however, some experience to master 
its peculiarities before sound castings can be 
uniformly made. The should 
not be heated very much beyond the melt- 
ing point; if too hot it seems to absorb gases 
which remain in the metal, preventing sound 
In small quantities the metal can 
be best melted in plumbago crucibles ; 
in large quantities it can be more economic- 


aluminum 


castings. 
but 


ally melted in a reverberatory furnace with 
alumina or magnesia brick sides and alumina 
bottom. The furnace should have a tap 
hole for drawing off the liquid metal into 


carbon lined ladles. In no case need the 
metal be covered with a flux to assist in the 
fusion or to form a covering of slag. In 


to the 
presence of any flux will tend to unsound 


fact, owing metal’s lightness, the 


due to 
tangled in 
may perhaps be added to the metal by the 
action of the flux on the lining of the melting 
The shrinkage of 17-64 inch per foot, 


ness, particles of it becoming en- 


the castings, while impurities 


vessel. 
which aluminum has, is considerably more 
than that of brass, which is about 3 32 inch 
per foot. 

Undoubtedly, one of the greatest uses for 
aluminum in the arts will be inthe form of 
alloys with other metals. Aluminum in pro- 
portions of a small percentage added to very 
many different metals gives valuable proper- 
ties. Among these alloys is, of course, alu- 


minum bronze. The alloys of from 2'3 per 





|cent, to 12 per cent. aluminum with copper 
| have so far achieved the greatest reputation. 
| With the use of 8 per cent. to 12 per cent. 
jaluminum in copper, we obtain one of the 
dense, and = strongest 


most finest-grained, 


metals known, having remarkable ductility 


| as compared with its tensile strength. <A 10 
| per cent. aluminum bronze can be made in 
forged bars with 100,000 pounds tensile 


| 


| strength, 60,000 pounds elastic limit, and 
| with at least 10 per cent. elongation in eight 


inches. An aluminum bronze can be made 


| tensile strength and 5 per cent. elongation in 


| gravity of about 7.50 and are of a light yel- 
For cylinders to withstand high 


A small percentage of aluminum added to 


increasing the durability and wearing prop 
erties of the alloy. It little softer than 
the ordinary Babbitt, but in comparative 
tests has given very satisfactory results, One 
advantage of this alloy isitsextreme mallea- 


is a 


edge without cracking. An advantage of 
this is that for bearings the aluminum Bab- 
bitt can be rolled into shape for inserting in 
the dovetailed which can cut 
and drifted out at a very small expense, and 
the amount of Babbitt required is reduced to 
a minimum. 


recesses, be 


Aluminum is also being used very success- 
fully in steel castings, and has added very 
considerably to the progress which has been 
made within the last two years in obtaining 
A number of 
steel casting companies are regularly using 
the metal aluminum in quantities of from 
one-half pound to several pounds of alumi- 
num to the ton of steel. In the manufacture 
of ordinary steel ingots by the open-hearth 
and Bessemer processes, it has lately been 
shown in the article on ‘‘Aluminum in Steel 
Ingots,” by Prof. J. W. Langley, at the Jan 
uary, 1891, meeting of the American Insti- 
tute of Mining Engineers, that the use of 
aluminum in small proportions (from one- 
third to three-fourths of a pound of alumi- 
num to the ton of steel) has proved to be an 


sound steel castings. large 


economical success, preventing blow holes 
and unsound tops of ingots. 

Alloys of aluminum with copper in pro- 
portion of from 2 per cent. to 15 per cent. 
have been advantageously used to harden 
aluminum in cases where a more rigid metal 
is required than pure aluminum, Copper is 
of the most used at 
present to harden aluminum, A small per 
centage of copper decreases the shrinkage of 


one common metals 


the metal and gives alloys that are especially 
adapted for art castings. The remainder of 
the range, from 15 per cent. copper up to 
over 85 per cent., give crystalline and brittle 
alloys of no use in the arts; which are of a 
grayish white color, up to 80 per cent. cop- 
per, where the distinctly yellow color of the 
copper begins to show itself. 

With the exception of lead, antimony and 
mercury, aluminum unites readily with all 
metals, and many useful alloys of aluminum 
with other metals have been discovered with 
in the last few years, and I prophesy that 
many more will be found 
few 


within the next 


years. I consider this field as one of 
the most promising for investigation, of any 
The useful 
alloys of aluminum so far discovered are all 


of the ‘faluminum problems.” 


in two groups—the one of aluminum with 
not over 15 per cent. of other metals, the 
other of metals containing not over 15 per 
cent. of aluminum; in the one case the other 
metals imparting bardness and other useful 
qualities to the aluminum, and in the other 
the aluminum giving useful qualities to the 
other metals. 

Titanium and chromium can be readily al- 
Joyed with aluminum according to methods 
devised and patented by Prof. JohnW. Lang- 
ley. This will probably prove to be the most 
valuable means of hardening aluminum; a 
small percentage of titanium rendering the 
metal, under work, very rigid and yet elastic 
ut the the 
metal for hardening aluminum castings; the 
triple alloy 


same time. Chromium is best 


where a 
very hard and yet elastic material is required. 


being best adapted 

More or less useful alloys have been made 
of aluminum with bismuth, nickel, cadmium, 
magnesium, manganese and tin, these alloys 
all being harder than pure aluminum; but 
it is by combination of these metals, with ad 
ditions, perhaps, of copper, lead and anti- 
mony, that alloys of most value have so far 
been discovered. Some are additions of only 
1 per cent. to 2 per cent. of aluminum. 

The pewter, britannia, 
white metal, delta metal, and the like, with 
additions of aluminum, have shown 


modifications of 


very 
useful qualities, and will add considerably 
to the demand for in the near 
future. 

The following alloys have recently been 


aluminum 


found useful: Nickel-aluminum, composed of 
20 parts nickel and 8 parts alumipum, used 
for decorative purposes; rosine, composed of 
40 parts nickel, 10 parts silver, 30 parts 
aluminum, and 20 parts tin, for jeweler’s 
work; sun bronze, composed of 60 parts 
cobalt, 10 parts aluminum, 40 parts copper ; 
metaline, 35 parts cobalt, 25 parts aluminum, 
10 parts iron, and 30 parts copper. 








Prof. Emmens has great hopes for an alloy 


of aluminum bronze and nickel for a gun 
metal, 

The addition of from 5 to 15 per cent. of 
aluminum to type metal composed of 25 per 
cent. antimony and 75 per cent. lead makes 
sharper castings and more durable type. 

To ordinary brass the addition of aluminum 
gives superior strength and better anti-corro 
sive qualities. 

Aluminum has been successfully used to 
replace lithographic stone. 

Powdered aluminum mixed with chlorate 
of potash is used to give a photographie flash 
light, which gives much less smoke than the 
magnesium compounds used. 

The Tacony Iron Metal Company, a well- 
known Philadelphia concern, has successfully 
produced an aluminum coating for iron, 
which undoubtedly will have considerable 
use in the future. To the inventors who 
shall produce good methods of nickel, silver 
and gold-plating aluminum, so that it can 
take the place of German and nickel silver, a 
rich reward is in waiting. 





— ibe a 
Strange Wonder Work of Nature in 
Wyoming. 


One of nature’s strangest freaks, one of 
the greatest wonders of the world, is the 
Devil’s Tower, or, as the Sioux Indian calls 
it, the Mateo Tepee, or the Beat’s Ledge, 
which stands the banks of the Belle 
Fourche River, in a northeastern county of 
Wyoming. 


on 


The country for 50 miles around 
consists of high table lands, deep canyons, 
and narrow, fertile valleys—nothing to im 
dicate the possible existence of any such 
freak of nature. 

The tower is a gigantic column, a monster 
Obelisk of lava, which rises to a height of 
1,727 feet—almost twice the height of the 
Kiffel At the base the huge shaft 
measures 826 feet through in one direction, 


tower. 


Huge crystals of the volcanic rock, measur- 
ing one to three feet through, start at the base 
and run unbroken to the top, giving to the 
column a peculiar fibrous appearance, even 
When viewed from the table lands, forty 
miles away. 

How did it get there 2?) Hlow was it made ? 
Once in a while, in the present age, we have 
heard how portions of the bottom of one of 
the oceans have been pushed up by volcanic 
to the 


Ages on ages ago similar volcanic 


forces, and even a new island added 
charts, 
forces started a jet of lava up from the bot 
tom of the ancient geological ocean that cov 
ered all the northwest at ‘that time. The 
squirt of molten rock cvic ently did not break 
through it into the waters above, but froze, 
, in the hole it had 
This slow cooling off, the gradual 


as an iron man would say 
made. 
loss of its fiery energy, probably lasted for 
many long years, and gave time for the 
particles to arrange themselves in the huge 
crystals that arouse all of our astonishment 
to day.— Kuchange. 


ape 

An Erie (Pa.) dispatch says : 

The bravery of Engincer James Butler, of 
the Southwest Limited, on the Shore 
and Michigan Southern Railroad, saved his 
train of sleeping passengers from a horrible 
fate at an early hour this morning. <A 
freight train had run the block at Girard, 
and had plunged into the grape train, also 
west bound. 


Lake 


The collision occurred on the fill over Elk 
Creek, and the cars fell away over 100 feet 
on both sides. Between twenty and thirty 
cars were wrecked, 

The Southwest Limited, running a mile a 
minute, soon hove in sight from the West. 

Engineer Butler’s eye caught sight of the 
wreck which covered his track, and with 
sand, air-brake, and reversing bar he stood 
at his post, and saved his train and passengers 
on the verge of the precipice, although he 
and his engine were buried in the débris, 
Butler and his fireman were taken out alive. 

—_ 

It is rather apparent that anything can be 
worked New York if there money 
enough behind it. For example, the trolley 
system of electric propulsion is finding favor 
in New York—in all places in the world 





In 1S 





in Which that system should not prevail, 
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On the Cultivation of the Inventive’ 

Faculty by the Solution of Construet- 

ive Problems. 

By LEICESTER ALLEN. 

Herewith are presented a number of in- 
teresting solutions of the problem published 
inthe AMERICAN Macutinist for July 28th, 
following those previously published. 

Mr. Emil C. Schmalz, of Chicago, Ill., has 
forwarded one which is both ingenious and 
simple. It provides for a horizontal rotation 
of the hub, first in one direction and then in 
the opposite direction -a movement consist 
ent with a strict interpretation of the prob- 
lem as enunciated, and a movement which 
may prove useful in many applications 
Figs. 1, 2 and 3 illustrate this device. 

The hub a is splined to the shaft 4 so that 
both rotate together, while the hub is free to 
slide vertically on the shaft, the hub being 
supp?ried on the arm ¢, which has a fork at 


d (Figs. 1 and 2) fitted to a groove in the 
hub. The armd is joined by a bend at ¢ 
with the vertical bar jf, which slides in a 


guide g that may be attached by brackets / 
to any suitable support. The barf may be 
form, to prevent its 
be a 


either rectangular in 


turning on its vertical axis, or it may 
round bar splined in the guide g. 

To the shaft 6 is keyed an arm &, carrying 
at its outer extremity a stud that fits into a 
cam groove formed in the perimeter of the 
cam wheel /, the development of this groove 
is shown at m, Fig. 3. 

To the lower extremity of f is attached a 
roller x that runs in a cam groove 0, formed 
These 


cam grooves are so related as to position, 


in the flat side of the cam wheel 7. 


that, when the cam wheel is turned in the di 
rection indicated by the arrow, the hub a is 
lifted into the position shown in Fig. 1, re 
maining in that position of elevation while 
the cam rotates through the arc p qg, and so 
that the stud in the end of the arm & enters 
the part ¢ of the groove m, Fig. 3, at the 
same time the point ¢ of the groove 0 reaches 
the The angular distance from ¢ 


to 8, 


roller 7. 

in degrees of arc, being the same as 
from ¢ to q, the point 7 of the groove m 
will reach the stud in the arm fs, and give 
the desired horizontal rotation in one direc 
tion, the point s reaching the stud in the arm 
k at the same time that the point g reaches 
the roller n. The hub« will then be lowered 
while the cam wheel rotates through the are 
qw, and asthe angular distance from gq to 
» isthe same as that from eto g, and the 
angular distance in degrees of are from p to 
g isthe same as that w tov, all the 
movements of the hub will be reversed while 


from 


the cam wheel moves through the second 
half revolution. This includes, therefore, a 
horizontal rotary of the hub, 
while in the lower position, not called for in 


movement 


the problem. 

If, instead of keying the arm & to the 
shaft a, a ratchet and pawl connection were 
provided, the rotary movement of the hub 
could be confined to its upper position, and 
it could be made to rotate always in one di- 
rection. The reversal of the motion in the 
lower position may, however, be useful for 
some The solution is redundant, 
in giving a motion of rotation in the lower 


purposes, 


position of the hub, and as this was a posi 
tion of rest, so defined in the enunciation of 
the problem, the solution cannot be fully ap 
proved, 

Figs. 4 and 5 illustrate a device for effect- 
ing the movements required, contributed by 
Mr. Albert L. New 
Conn. 

Fig. 4 is a plan view, and Fig. 5a side 


Colburn, of Haven, 


elevation, 

As described by Mr. Colburn, @ is a wheel 
with six similarly formed notches formed in 
its perimeter, and > is a wheel with one 
(It will be seen that these two wheels 
the old well- 
known ‘‘ Geneva stop movement,” so called 


tooth. 
constitute substantially and 
from having probably originated in Geneva, 
Switzerland, and, so far as known, having 
its first application in watches, music boxes, 


rotation; and it has the further advantage 
that it is capable of being made with any 
requisite degree of strength. Mr. Colburn, 
as will be seen in a future article, is not 
alone in perceiving these advantages). 

The hub is shown at p, Fig 5, splined to 
the shaft s, A being a collar sliding freely 
on the shaft s, and connecting the hub p 
with the wheel a. 

The single-toothed wheel } is keyed to the 
shaft s’ in such manner that its upper sur- 
face isin the same plane as the upper surface 
of the wheel a, when the hub is in its lower 
position—-the position shown in Fig. 5; and 
when ais lifted, as described below, / and 
p are also lifted. On the under side of the 
notched wheel a are formed cams, é€ é, etc., 
being their inclined surfaces, and 0 9, etc., 


1 
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Fig. 13. 


— 
Fig. 2. 


























angle of c, which is shown at &, in Fig. 4, 
will pass out from under the flat supporting 
surface of the cam under the wheel a, and 
allow the parts a, h and p to drop into their 
lower position, where they will rest until the 
At 
each revolution of s' the movements are re- 
peated. 

“The face of the wheel a wide 
enough vertically to permit the required ver- 
tical movement of the parts a A p, yet this 
wheel will remain locked by the face of the 
wheel 4 at all times when not engaged with 
the tooth. 

“The hub, collar 4’ and wheel @ are all 
made in a single piece, as are also the toothed 


shaft s’ has completed its revolution, 


is made 


wheel 3, collar m, and segment nw carrying 
the cam c¢.” 


























b 
Fig. 3. Development of Cam 
ON THE CULTIVATION OF 


being flat underside surfaces of these cams. 
These cams co-act with the cam ¢ to lift the 


ment nand cam care rotated continuously 
in the direction indicated by the arrow 
marked on ¢, this action being more fully 
described by Mr. Colburn, as follows : 

‘« The cam c is shown in Fig. 4 as about to 
come in contact with one of the inclined sur- 
faces e of the cams under the wheel a. 
When the entering part or angle of ¢ has 


the parts a hand p will rise no farther; but 
the flat top of ¢ will slide around on the flat 
surface 0, giving the desired period of rest in 
the upper position, after which the tooth in 
b enters the notch g, causing the wheel ato 





etc. The advantage of this movement is 
that the hub, when turned by it, will be 


brought to a positive stop at the end of the 


make one-sixth of a turn. 
has passed out of the notch, the flat surface 
o will have traversed from k, to ’,, and the 


parts a hand p, when the shaft 8’, the seg- | 


traversed the length of the inclined surface e, | 


After the tooth | 


imerican M at 
THE INVENTIVE FAcuLry. 
| Mr. Colburn writes that he has considered 
| the best solution would be the one compris- 
ing the fewest necessary parts; and, beyond 
| question, the acme of simplicity is reached 
in his device, which contains only the two 
shafts and the two parts a A p, and dm n. 
In point of simplicity, it is difficult to con 
ceive how his solution can be excelled; more- 


lover, it is in every way good mechanical 
| construction, being easy and cheap to make, 
and durable in action. 

An almost equally simple solution is sup 
| plied by Mr. C. E. Sargent, of Chicago, Il., 
the device being shown in Figs. 6 and 7, and 
described by him as follows : 
| “4 Ain the elevation is the vertical ro 
tating shaft; # is the hub splined to the 
| shaft, so that both will rotate together; ( is 


| the driving wheel which is supposed to re- 


BB; D is a toothed wheel keyed to th 
shaft A A by the same spline that pass: 
through the hub. 

‘The first condition is that, from a state « 
rest of both the shaft and hub, the latt 
shall slide up the shaft A A a definite dis 
tance. Let the wheel C revolve inthe d 
rection of the arrow. After the end of th 
cam é€ passes the point é on the lug F, bot 
the shaft and the hub will remain at re 
until the end of the cam a strikes the poi 
of the lug F. While the cam a dis passin; 
h, the hub will slide up the shaft a definit 
distance. From 4 to ¢ the hub will remain a 
rest, the lug F’ resting on the cam 6 ¢ d—an 
other condition of the problem. At the end 
of this stage of rest the segment on thi 
wheel C'engages with the segment on the 
wheel D, and revolves the shaft A A and the 
hub £ one-fifth a circumference—another 
condition of the problem. 
wheel D comes to rest the point @ on th 
cum leaves the lug F, and the hub descends 
to its former position. I think that this 
solution of the problem is simple and correct, 
but whether it would be a good way to ac 
complish the work required will depend, 
probably, on other conditions of the prob 
lem not stated.” 

A solution in which both the lifting of the 
hub and its rotation are effected by cams, 
and which evinces a good conception of thi 
possibilities of the cam in effecting irregulai 
movements, has been wrought out by Mr. C 
E. Hunt, of San Diego, Cal. 

‘* Figs, 8, 9 and 10 illustrate this device, in 
which A is the shaft, turned smaller from o 
upwards, to prevent its lifting; Bis the hub; 
C isarevolving cam driven by power ap 
plied .t V; D is the stand or table; Hand 
F’ are rollers working in their respective 
grooves G and HH, H going around the cir 
cumference of C two-thirds of its distance at 
2, Fig. 9, and one third at 8, so that B is at 
the top as long again as at the bottom. The 
hub B is raised and lowered by the rods J, 
which are moved by the roller #’ working in 
H. 

‘*The shaft is rotated by a roller Z work 
ing in G, the raised part of which, marked 4, 
in Fig. 9, is placed midway between the 
points of raising and lowering accomplished 
by the action of the roller F. As # is raised 
and lowered it carries with it the arm K, 
which has a pin Z working in the endless V 
cam M, Fig. 10, that is secured to the shaft 
A, There five of these Vs inthe cir 
cumference of the cam M, so that the shaft 
will make one-fifth of a revolution at each 
up and down stroke of R. 

‘‘ Jisa loose strap around B, and, being 
secured to J, it allows B to rotate with the« 
shaft. Both Jand F slide up and down the 
upper part of the shaft A asa bearing, but 
do not prevent it from rotating.” 

Mr. Hunt writes that this is his first at 
tempt at solving a constructive mechanical 
problem; as such, it must be considered an 
exceedingly creditable effort. 

In Figs. 11, 12 and 18 is illustrated another 
device worked out by Mr. Leo Rebay, of 
Jersey City Heights, N. J., which, for a 
youth of only 17 years, shows a good degre¢ 
of both analytical and inventive faculty 
The description furnished by him is also s« 
clear that I quote it below without material 
amendment. Mr. Rebay modestly expresses 
the hope that he will not, on account of his 
His apology 
is entirely unnecessary, as he has contrived a 


As soon as the 


are 


age, be considered an intruder. 


very ingenious movement, and I am glad 
that men take an interest in these 
problems. I think this young man, and als 
some other young men who have sent in so 
lutions for this and former problems, ar 
likely to intrude to some purpose into the 
mechanical world in due time. 

‘* Fig. 11 isa side elevation, Fig. 12 a par 
tial plan, and Fig. 13 a sectional detail ot 
Mr. Rebay’s device, which he describes as 
follows : 

‘Band J are two cog wheels, keyed to 
B, which 
turns ©, has teeth only from M to WN and 
from Rto S; hence C is at rest during the 
time occupied by the toothless parts M Ss 
and V R to revolve, while J is toothed only 


young 


gether so as to revolve as one, 





i volve with a uniform motion with the shaft 


from to R, or one-sixth of a circle; hence 
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A, being turned by J, revolves one-sixth of a 
‘ircle, and remains at rest during the re- 
mainder of the revolution of J B. 

‘‘F is lifted and lowered by D, which 
igain is lifted and lowered by the crank F. 

‘‘ F, through the shaft J and the bevel 
wheels at G, receives its motion from C. A, 
Fig. 18, allows D to turn with A without 
‘compelling Z to revolve with it. Force is 
ipplied to J or B by some mechanism not 
shown. 

‘Starting with Vat Q, and turning B Jin 
he direction indicated by the arrow in Fig. 
12, the wheel C will make one-half of a revo- 
ution, causing D to go down, # to go up, 
ind the hub P to slide up on the shaft 0. 
Bearings of this shaft are not shown.) Dur- 
ing this time V S will have passed A, and 
VS being a toothless part, A will have re- 
nained at rest. Now M 7’ passes by C, SR 
passes A, and a total rest ensues. It must be 
remembered that the teeth from S to FR, seen 
n Fig. 12, belong to the wheel B—not to J, 
is may be seen in Fig. 11. 

‘*The period of rest last described is fol 
owed by the passage of 7’ V by (C, and the 
passage of R Nby A; C is thus left at rest 
while A is turned one-sixth of a circle, caus- 
ing both bub and shaft to revolve with it. 

‘*Now  M passes by A, and V S passes 
by OC, ending again in total rest, which is fol- 
lowed by S Rcoming into contact with C, 
which makes another half revolution and 
brings D up, and #, with the hub sliding on 
the shaft down, M 7 leaving A at rest. A 
total rest follows this, produced by R N 
passing by C, and 7’ V passing by A. 

‘*Now one revolution of the wheels B J 
has been completed, and, by keeping these 
wheels workihg, the same movements will 
follow indefinitely.” 

All letters forwarded to me evince increased 
interest in these problems, and there are a 
number of other solutions of the one now in 
hand, which, for want of space, cannot be 
noticed in the present article, but will be 
soon, 


ee _ 


Cogging Wheels—VII. 
By JoseErpH HORNER. 


MARKING OUT AND WORKING. 

The cogs having been all driven in and 
properly secured, they have to be turned, 
and pitched out, and worked. These mat- 
ters will occupy the present paper. 

The turning is done in a metal-turning 
lathe, and the wheel is revolved on an iron 
mandrel just as though it were running upon 
its own shaft. The slide rest roughing and 
knife tools are used for roughing down and 
tinishing. The turning can be done also with 
wood turner’s gouges, and with scraping 
chisels, but the slide rest work is to be pre- 
ferred. Light cuts only should be taken, be- 
cause heavy cutting will split out the wood, 
the grain of which outside the shoulders of 
Dur 
ing the driving in of the cogs it is very prob- 
able that incipient fractures of the wood will 
have occurred, without becoming visible. At 
such spots the turning will probably split off 
If so much is broken off 


the tenons is necessarily rather weak. 


pieces of the wood. 
a tooth as to leave insufticient for shaping 
he tooth, then at this stage the broken tooth 
iould out and 
tuted, and the turning afterwards proceeded 
ith, 
ing over of the wood during turning, but 
)t sufficient in amount to damage the cog, 


be driven another substi 


In any case there will be a little burr- 


provided the feed is not heavy and the wood 
The turn- 
ig, to be accurate, should be done with a 
mplate like Fig. 47 A if a spur wheel, 
nd like 48 Aif a bevel. The pitch diameter 
hould be marked upon the templates a a, 


sound and free from shakes. 


nd transferred thence to the wheels, and the 
itch circles struck round on the faces of the 
eth with a diamond point. If striking lines 
re required for the centers of the faces and 
ianks of the teeth (see Fig. 52), those also 
1ust be struck round while the wheel is in 
he lathe. It is then ready for marking 
ut. 

I think now I had better say nothing for 


wheel, but first dispose of the spur wheel, 
otherwise there may be some confusion be- 
tween the two. 

In gearing of this kind there are three 
cardinal matters to be attended to—the due 
proportioning of the teeth, their equal 
pitching out, and their correct position at 
right angles with the faces or sides of the 
wheel rim. 

I cannot in this special series go into the 
wide question of the forms of teeth, and the 
various methods of striking out. 


I will only 
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COGGING 


say briefly that in almost all work of this 
class the cycloidal form is used, and that the 
only differences between the teeth in ordi 
wheels and 

The teeth 
on the latter are shorter, thicker, and have 


pary iron and_ iron-toothed 


wooden mortise wheels are these: 
no flank clearance, First, they are shorter, 
If in iron and iron-toothcd wheels, the pro 
of length piteh 
above and js below pitch line; in mortise 


portions to pitch are 


i3 


wheels they are } of the pitch above and (4 


below pitch line. Second, they are thicker, 





he present about the pitching out of a bevel 





and have no flank clearance. In iron and 











: - | 
iron toothed wheels the thickness of the tenth 


64 
equals 5 
5 





of the pitch, and the teeth in a 


pair of wheels are of the same thickness, 
thus leaving a flank clearance. In mortise 
wheels the thickness of the tooth equals vo 
of the pitch, and that of the iron wheel gear- 
ing into it ;4, of the pitch, thus leaving no 
flank clearance. 

The centers of the cogs have to be divided 
or ‘“‘pitched out” upon both pitch circles. 
Although it may seem an casy matter to set 
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WHEELS. 


the dividers to the pitch and mark the cen 
ters round, it is in large wheels a tedious 
process, usually requiying several slight re 
adjustments of the dividers before the last 
pitch falls into the one from which the divid- 
ers started. In large wheels, therefore, the 
task is facilitated by first dividing the pitch 
circle into six or eight or a dozen large sub- 
divisions with large compasses or trammels, 
and then subdividing these sections with 
dividers for the pitch. 


The usual method of obtaining tooth curves 


scales—Professor Willis’ in England, or di- 


rectly by means of generating circles. The 
latter method is shown in Figs. 49, 50, 51. 


In these figures A represents the pitch circle 
of the wheel struck on a drawing board, B B 
a template of wood representing the gener 
ating circle, ¢ 


¥ 


a template of wood cut on 
concave and convex edges to the same radius 
as the pitch circle. The same circle being 
used for generating the cycloidal curves of 
roots and flanks of the wheels which have to 
gear together, that 
flanks shall be perfect envelopes of one an- 


insures those roots and 
other, and that the wheels will consequently 
gear with the minimum of rubbing, and that 
the path of contact shall always pass through 
the pitch point. The template C being placed 
against the pitch circle, the generating circle 
B is rolled to B, and the needle point a 
thrust diagonally through the circle describes 
in Fig. 49 the curve } of the tooth face, and 
in Fig. 50 the curve ¢ for the tooth flank. 
The nearest approximate radii, ¢ and d@, are 
adapted to their respective curves, and _ strik- 
ing lines fg are obtained and transferred to 
the ends of the teeth, thereby insuring sym- 
metry in all the teeth alike. Fig. 52 shows 
one of the teeth thus struck out, with the 
centers of the radii ce dd set on the striking 
lines f g. Frequently, however, the flank 
curves are discarded 
flanks, Fig. 53. 

The thicknesses of the teeth are pricked off 
with dividers, Fig. 54, to right and left 
of the pitch point, and these form the bound- 
ary whence the curves of the tooth flanks 
and struck. The 
which flanks faces 
were described 


in favor of 


parallel 


faces from 
struck 
round the ends of the teeth 
concentric with the pitch circle, while the 
Wheel was in the lathe, as just now noted, to 


ure centers 


these and are 


insure perfect symmetry in the tooth forms; 
but it may so happen that some of these cen- 
ters may fall into the spaces between the 
cogs Where there is no hold for the dividers. 
Then a thin template of zine, F A, is 
made and moved round as required, and the 
dividers set upon that. 

Some, to save template 
tooth, Fig. 56 A, after the centers and thick 
ness lines have been obtained, and placing 


ig, 55 


labor, make a 


that upon the ends of the teeth, in its proper 
position, scribe round its edges. I do not 
think this method so accurate as the method 
of scribing lines with compasses before men- 
tioned. 

When the tooth 


have been marked out upon one face of the 


centers and tooth forms 


cogs, or when the pitching out only of the 
tooth centers has been done, the correspond- 
ing centers have to be marked upon the op 
posite face at precise right angles with them, 
The centers are squared over in several ways, 
but the following is an accurate and gener- 
ally followed method. 

The lines are first scribed perfectly radial 
the of the teeth at 
roughly equi-distant positions, say at every 
10 or 12 teeth. The lines 
by means of a notched strip, Fig, 57, notched 


across ends of several 


are scribed either 


to go down over the rim to rest upon the 
tooth ends, as in Fig. 58, the lines being 
radial lines 


are marked by the simple geometrical meth- 


scribed along the edge a, or 
od of intersections from equi-distant points, 
as in Fig. 59, a a representing the points for 
the tooth thickness, 4 } intersections of radii, 
and ¢ the radial center line drawn through 


those intersections. These lines are carried 
over the faces cither with a tee square, Fig. 
60 A, 


61, taking a base line « across three teeth, to 


or by the method of intersection, Fig. 
insure greater accuracy. The radii bb give 
by their intersections the vertical line c. The 
squared lines ¢ are then carried over the 
other ends of the teeth, cither with the strip, 
Fig. 57, or by means of intersections, as in 
Fig. 59, after which the pitching out of the 
tooth centers and tooth form is done on the 
second face. 

Lastly, lines are scribed over with tee 
square from end to end of the teeth where 
the face curves come on the outer diameter. 
These afford a guide during the working out. 
The cogs are cut out mostly with gouge 
and chisel, the rebate plane being only of 
service for finishing off the termination of 





is by means of one of the odontograph 


the faces. 


At the beginning, the paring 
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gouge, chisel and mallet are used to remove 

the bulk of the wood. Asthere is risk of the | 
concussion of the blows splitting out the short | 
grain, their direction should be rather diago- | 
nally, and away from the rim outwards in the 
direction of the line A A, Fig. 62, and as more | 
and more is removed, inclining to parallel. 

When the bulk of the stuff has been removed | 
the curves of faces and flanks are set in a lit | 


tle way with paring gouge and chisel, and | 
the edges whitened with chalk or reddened | 
with red lead in oil The flanks and faces | 
are now worked straight across from one side | 
to the other with paring gouge and chisel, and | 
the setting in and coloring of the curves at the 
ends prevents risk of the lines being cut un 
der with the gouge and chisel. A small, thin, 
narrow straight-edge is used with coloring 
matter, to test the straightness of the flanks 
as the work proceeds—a quite essential pre 
caution when the cutting is done with gouge 
and chisel, tools which do not possess the 
initial faculty of guidance possessed by the 
plane. The plane, as we see, can only be used 
for the extreme faces, Fig. 638 A. 

When the teeth are worked 
nothing more is done to them except to give 


accurately 


them a good oiling with linseed oil with a 
brush or rag. This imparts a slight hard 
ness and a good appearance to the surface. 

The marking out of bevel wheel cogs 
necessarily procceds on different methods, 
Still there is no more actual difficulty, but 
only more time required with the latter. 

Since a bevel wheel is a frustum of a 
cone the tooth centers, roots, points, flanks, 
and faces all run in exact planes to the apex 
A of the cone, Fig. 64. The shapes of the 
teeth are marked out accordingly on the 
drawing from which the whecl is made, and 
are transferred to the ends of the cogs. I need 
pot go into the details of the operation, but 
the drawing, Fig. 64, willconvey the whole 
meaning of the process to the mind of a pat- 
tern maker. At B there is the sectional form 
of the tooth, and at @ PD the forms and di 
mensions of their outlines on the large and 
small diameters respectively are seen pro 
jected, The radii are not taken along the 
semi diameters a be d, but along the project- 
ed radii e b, fd, on lines at right angles with 
Ae. These are then drawn at CD The 
thickness of the cogs on the small diameter is 
obtained by carrying lines from (to the cen 
ter ¢. 

The centers of the cogs are pitched round 
on the large diameter (of the wheel just as 
in the case of a spur; they are carried to the 
edges at several points and over the faces, 
and so on to the small ends, by the method 
of: intersecting lines. Then their thickness 
es on both large and small diameters are 
pricked off to right and leff of the pitch 
points, and the curves of tlanks and faces 
struck with dividers. They are worked 
through by the same methods as the spur 
wheel teeth; roughed out with gouge and 
mallet and finished with paring gouge, chise! 
and plane, and checked with straight-edge. 

- a ee 
Smali Portable Drilling Machine. 


We present an engraving of the No.3 
Colburn portable drilling machine, with pat 
ent power transmitter attached, 

This size is designed for light work, and 
will drill holes up to finch diameter; the 
power transmitter can be removed by loosen- 
ing one set-screw not shown in the cut. This 
machine is not unlike the hand drilling ma- 
chines found in almost every machine shop. 
The advantages of power over hand drilling 
are too well known to be discussed here. 

In this machine the hand crank has been 
removed and a powerattachment applied, by 
which holes can be drilled in any direction or | 
distance from the countershaft, which is | 
shown in the accompanying cut. The | 
spindle has a feed of four inches and the | 
hole in the end is No. 2 Morse taper. The | 
post is 28 inches long,and the radial arm 10 | 
The clamp feet open 8 inches 





inches long. 
between; weight, 35 pounds, 

The countershaft socket, 
which is first secured to the ceiling or any 
convenient timber by three lag screws, when 
the yokecontaining the driving pulleys is in 
serted and fastened by a set screw. 


consists of a 





The small grooved pulley on the arm over 
which the slack side of the rope passes bolds 
the rope up and causes it to encircle nearly 
the whole of the driving pulley, making it 
next to impossible for the rope to slip. 

It is manufactured by Albert L. Colburn, 
New Haven, Conn. 

: <a ; 

Two-spindle Boring and Mortising 

Machine. 


This machine will bore two holes at once, 








between centers. Weight, about 500 pounds. 
Either of these machines can be furnished 
with hand-lever and a treadle. The manu- 
facturer is P. Pryibil, 498-510 W. 41st street, 
New York City. 

——_e > o—_—__—— 

Two firemen who were on the steamer 
‘‘Alice Blanchard” on a trip to the Yukon 
River brought back two novel Aleut canoes. 
The boats are made of rawhide supported 
by horizontal ribs The only opening is a 
circular hole in the center large enough for 





SMALL PORTABLE DRILLING MACHINE, 


and the line joining the center of the two 
heles may be at any desired angle to the 
table, from horizontal, which is the position 
shown in the engraving, to the vertical, or 
where one spindle would be vertically over 
the other. 

The table can be set 10” below the centers 
of spindles. It forward and back 
against an adjustable stop, and, when or- 
Mortis- 
ing is done with a revolving tool, cutting on 


slides 


dered for mortising, sideways also. 


— 


~~ “ii ne 
TWo-svINDLE BoRING AND MOoRTISING MACHINE. 


end and side, making a mortise with half- 
round ends, 

When only one spindle is to be used, the 
other can be disconnected from the gearing by 
loosening a single nut. This should always 
be done for mortising, as the spindle then runs 
ata much higher specd than for boring. 

The spindles and their pinions are of steel, 
and their bearings are adjustable for wear, 
Two sizes of this machine are made, as fol- 
lows: 

16” machine, bores holes from 1" to 16” 
between centers, Weight, about 600 pounds. 
to 5’ 


The 5” machine bores holes from 1 





a man’s body so that he can sit down. A 
flap of rawhide surrounds the hole, and 
when the occupant plants bimself in the bot- 
tom of the craft he draws this flap up, fas- 
tening it tightly around his body under the 
arms, This makes the boat practically water- 
tight, and he can paddle along in the rough- 
est kind of weather without danger of drown- 
ing. If his craft rolls over all he has to do 
is to paw the water until he gets his head to 
the surface again, and the boat, having sta- 





tionary ballast, immediately rights herself. 

Some of them are made with two holes, to 
accommodate two passengers, The two 
brought down are the single pattern. They 
are about fourteen feet long, thirty inches 
across, and of a like depth. They are very 
light and can easily be carried about. The 
owners are keep them at Lake 
Washington. It is said two men came down 
from Alaska in one some years ago and had 
been upset on numerous occasions on the 


going to 


way, but they never suffered more serious 
injury than getting their shoulders wet.— 
Seattle Post-Intelligencer. 








LETTERS FROM PRACTICAL MEN, 


Fly-wheels, 
Editor American Machinist : 

In the matter of fly-wheel diameter and 
weight, I like to apply Matthew Baldwin’: 
old rule in locomotive construction : ‘* Mak« 
it about right, and then throw in another to) 
of tron.” 

With this it is suitable to remember J. A 
Fay & Co.’s rule for horse-power to drive 
wood-working machinery: ‘‘A little too 
much belt power is about enough.” 

RoBERT GRIMSHAW., 





Why Are Gears Noisy ? 
Editor American Machinist : 

In reading ‘‘ Gascon’s Discourses Upon 
Some Shortcomings in Text-books,” by 
Jarno, I am led to attempt to put a few 
thoughts of my own on the same subject be- 
fore the readers of the AMERICAN MACHINIST, 

Take any of the text-books that are now 
published treating upon ‘Involute Gear- 
ing”’—all give a theory of constructing the 
gear tooth, and gears so constructed fail to 
give good practical results. In fact, some 
will not mesh at all. What the average ma- 
chinist wants is this gear question discussed 
in plain, every-day talk. 

Most writers,in explaining the theory of 
gearing, use technical terms, which, while 
probably correct, are understood by but few 
of the mechanics having anything to do with 
gearing. 

The writer is one of that class who repre- 
sent the practical side of gearing, and what I 
shall say will be the result of a long and 
varied practice. 

First, I will ask the professors a few ques- 
tions. 

Can they tell us what amount of interfer- 
ence there is in the true involute in a pair of 
gears, say 3 P 19 and 69 7, and can they 
tell how to draw the form of teeth for these 
gears so they will run smoothly and quietly ? 

Why do gears make a noise ? 

How should the teeth bear 
other to prevent a noise ? 

Which gear is the best and smootbest run- 
ning—the 144°, 18°, 20°, or 24 
angle, and why ? 

I will try to answer these questions in as 
simple a way as possible. 

In regard to the first question, I will say 
something after I have heard from my 
learned friends. 

Why do gears make a noise ? 

In most cases pinions are drivers, and 
when the teeth bear harder at points, and 
the wheel does the same, a very noisy run- 
ning gear is the result. Or if pinion bears 
at pitch line, and wheel bears hard at points, 
you will get the same result. 

If wheel and pinion bear evenly all the 
way out to points, you will get a fair run. 
ning gear. The same result will be obtained 
when pinion bears at pitch line, and slightly 
above, and wheel very near the points. 
When wheel bears all the way to the points, 
and touches fillets in pinion, it will make a 
noise, 


upon cach 


pressure 


In this case, either the fillet of pin- 
ion or diameter of gear is too large. 

To get a perfect running pair of gears, the 
teeth of pinion and whcel must bear slightly 
at points, and continually harder towards 
pitch line. This condition 
any pitch or number of teeth. 

In regard to pressure angle, 144° is the one 
most commonly used, and it will be hard to 
suggest another angle to replace it and get 
as good results. I assert that for 34 P?, and 
finer, it cannot be beaten. The best possible 
results are attained in both spur and bevel 
gears by it. In regard to strength for the 
pitches named it is entirely satisfactory, and 
gears with 14}° pressure angle will make 
less noise than gears with greater angle. 

I admit that there is more friction in 144 
than in angles greater, but with the latter 
there are fewer teeth in contact, and the 
action is not so far each side of the line of 
centers, 

The objection to 20° or 24° is that in case 
a wheel is driven by a pinion with low num 


holds good in 


ber of teeth (and this is usually the case) you 
will hear a continual thumping as each tooth 


is brought into contact. This is caused by 
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the action being too near the line of cebters. 
Another bad feature is that as you approach 
the rack it makes the teeth too pointed. 


With 144 
because the action is 
ters. There is a 
toward the center. 

As the teeth meet each other with less ob- 
liquity they have less tendency to push the 
gears apart, and more of a direct push, and 
consequently less power is needed to run 
tiem, and there is less strain. The life of 
such gears will be much longer, and the 
original shape will be retained to a greater 
extent. 

Some makers of gear cutters use a large 
pressure angle, and make the addendum 
short. This is objectionable, because it 
makes a stubby tooth, especially so in wheels 


we do not hear that thumping, 
nearer the line of cen- 
quick, inward motion 


with large numbers of teeth. 

In my opinion, this is not the proper way. 
I say make the addendum longer rather than 
shorter for the best results in nice running 
Now I would not object to 20° for 
3 P and coarser, but in these pitches I would 
suggest that the tooth in pinion be made 
thicker than the regular one, and the wheel 
tooth correspondingly thinner, so as to equal- 
ize the strength. 

For example, 14 P ¢ = 1.9472 for gear for 
pinion ¢ = 1.0872. 

This would make pinion of 12-tooth as 
strong as teeth in wheel. 

3ut only in cases where strength is abso- 
lutely necessary would I suggest the 20 
angle, for itisa noisy gear at best, and in 
case of a small pinion running into a large 
wheel, it has but one tooth in contact most 
of the time, which makes it noisy. 

A’PALE- FACE WORKMAN AT THE BENCH. 


gears, 


Emery Wheels, 
Editor American Machinist: 

Mr. George B. Grant, in the last number 
of the AMERICAN MACHINIST, bas a correct 
and very forcible protest against the use of 
emery wheels of the shape which he illus- 
trates. As his criticism might lead many to 
condemn the use of any annular surface for 
grinding purposes, and as this use is often 
I inclose sketch 
showing the construction of the annular 
wheel used on the twist drill grinder built 
by William Sellers & Co., Incorporated, of 
Philadelphia. This wheel is molded, pressed, 
dried, turned and finished complete in place 
in its cast-iron plate, and, with the excep- 
tion of two or three of the original experi- 


convenient and desirable, 


mental wheels, not has ever been re- 


ported broken, out of hundreds of them in 
The illustration shows also the cover, 


one 


use. 
which forms an absolute safeguard against 
any injury to the operator or surrounding 
objects in case an inferior wheel should be 
the event of such a wheel 
breaking, the loose parts would fly off tan- 


substituted. In 


rentially and strike the cover at a very acute 
angle, causing no damage, but being brought 
to rest by the friction. 
as a brake, except that, instead of the brake 
being contracted upon the wheel, the wheel 
Even if 
an annular wheel were not particularly de 


The cover would act 


would be expanded into the brake. 


sirable, the arrangement illustrated might be 
adopted, simply for its safety features, in 
preference to an ordinary wheel, where it 
would be impossible or difficult to keep a 
cover in close proximity to the circumfer- 
ence, Which constantly diminishes by wear 
If Mr. Grant possessed a drill grinder with 
an annular wheel arranged as shown, he 
would not take any great risk in ho'ding 
for the 
Hfe has merely been unfortunate in his selec- 
Wo. H. THorye. 


himself responsible consequences. 


tion. 


Lathes to Cut Standard Threads, 
Editor American Machinist : 

Referring to Mr. Shellenback’s reply to 
my letter of September 15, I merely wish to 
say that my object was not to criticise Mr, 
Shellenback’s lathe, but to put in a word in 
favor of what I believe isa matter of con 
siderable importance to all machinery manu- 
the 


S. standard screw 


facturers, including lathe builders, 7. e., 
general adoption of the U. 
threads. 
well acquainted with mechanical matters to 


Of course Mr. Shellenback is too | 








for the fact that 13 threads per inch is stand- | 
ard for half inch bolts, though the tone of | 
his letter would seem to indicate that. Wil- | 
liam Sellers, the Franklyn Institute, the U. | 
S. Navy, the Master Car Builders Associa- | 
tion, Master Association, and | 
many of the leading shops of the country, are | 
respousible for this, and the movement in 


Mechanics 
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this direction has gone far enough to show 
that standard threads are of great advantage | 
to all who have anything to do with ma-| 
chinery. 

Of course, I do not expect that Mr. Shel- | 
lenback’s or any other 24” lathe will be used | 
for manufacturing half inch bolts, and 1} 
krow that no lathe of any make or of any 
swing should be used for such a purpose; 
but I take it that Mr. Shellenback’s lathe is | 
especially well adapted to jobbing work | 
where changes are frequent, and where the | 
work may be anything whatever that comes 
within its capacity. For instance, it often | 
happens that shafts of considerable length | 
that must be, perhaps, turned in the only 
24” lathe in the jobbing shop, require to be | 
threaded at the end fer a nut. This nut} 
should be standard; and suppose it happens | 
to be half-inch, and the lathe won’t cut 13 | 
threads ?. Why, then something else is sub- 
stituted for standard, and the general adop- 
tion of standard threads is that much further | 
away. 





| 
| 


For this and similar reasons I think | 
all lathes should cut all standard threads | 
within their range for screw cutting. But 
it is to be noted that the lathe in question is 
not the only one that does not do this, many 
of them that cut 13 threads failing to cut 


Millionaires are rather rare among lathe 
builders, as Mr. Shellenback intimates, but 
they are also among all other manufacturers 
who are not at the same time something else 
besides simple manufacturers, 

Most manufacturers not 
monopolists get, in what are called profits, 


who are also 


suppose that I am ip any way responsible | 


|shop for months at a time. 


other standard pitches of equal importance, | 


struction, and in a country like this, some 
times called the Switzerland of Amcrica, the 
case was made worse by the locomotives be- 
ing cut off by slides, ete., from any work- 
One English 
engine worked nine months without going 
near the shops, or washing out, and the only 
repairs during that time were done by the 


| 





engineer who was driving it, so that when | 


the company took possession the amount of | 


mud burnt fire boxes and repairs necessary 
to motion, etc., was appalling. To bring 
things into anything like a satisfactory state 
with the small staff of mechanics and work- 
shops at the company’s disposal was neces- 
sarily a work of time, but at the present mo 
ment a good on-time passenger and freight 
service is maintained by the English engines, 
and there is nothing to complain about their 
steaming qualities, now that they have been 
re-tubed and tons of mud removed from their 
boilers. We all Know the desirability of 
having as much weight upon the drivers as 
possible, but ona line like that of Costa Rica, 
cut on the side of a range of mountains, and 
running for miles with a sheer descent on the 
other side of 1,500 feet, and with an almost 
constant succession of 20° curves, it is also a 
desirable thing to have a good guide in the 
shape of a heavily-weighted bogie, even if it 
has to ke done at the expense of hauling 
power, 

The dump and shaker grates are not con 
sidered a necessity in England with its su 
perior coal, and where the tires are drawn 
every night, not by dropping the bars, as 
your correspondent says, but with a long 
shovel through the fire doors. At 
time | admit that they will be an advantage 
here, and will no doubt be fitted on the 
mountain epgines now in construction, 

There this 
country, and up here we sulTer from neither 


the same 


are two distinet climates in 
heat nor cold, and the old hands on the Cen 
tral Division would be sorry to change their 
lot, although they may give a passing sigh 
for the succulent oyster or the juicy mutton 
of the North. 
ply life in the tropies, and of a rough order. 
Fair Pay. 


Below, near the coast, is sim 


Tramping. 
Machinist: 
I expressed a desire to have 
that 
However, | 
am pleased to note that W., and ‘* A Rolling 
Stone,” come out with their views. 

W. states that he would like to use a differ- 
ent subject from the one that I picture, and 


Kditor American 

In my first 
this matter discussed, but had no idea 
it would receive any attention. 


}uses a boy with a good head, who likes his 
work, but who is held back merely because 
After 
| he sees that there is no promotion for him 


his employer can make more off him. 


in that shop decides to leave, so he seeks an 


other place where he can learn, Supposing 


J.b. TAYLOR PIPE & NUT WRENCH 
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invested, and 


interest on 


merely money 
wag¢s for skilled management, hard work, 
and responsibility. 


S. T. FREELAND. 


The Rallroads of Costa Rica, 
Editor American Machinist : 
In your issue of September 8th a railway 
Rica 
strictures upon its line and country, which 


man from Costa writes some severe 
are only partly true, and about which I will 
endeavor to give you a more correct impres- 
sion. 

The line was only taken over from the 
contractor, M. C. Keith (an American) by 


the English company in July of last year, 


the contractor to put the locomotives in re- 





pair after they had been used for construc- 
| tion purposes for three or four years. Your 
| practical readers will at all events under- 
stand the usage that locomotives get on con- 


and they then received a sum of money from | 


A New PrieE WRENCH. 


he does, and, as ‘* Rolling Stone” says, stays 


there six months, the Question arises as to 
whether or not he belongs to the class that 
does not, but be 


I picture. I say that he 


longs to the class that ew2// get up in the 
world, and if he does strike a good place he 
will stick there some time. 

If W., and ‘‘A Rolling Stone” will read my 
Talks, they will see that my man never left 
but 
thought that, by tramping, or traveling, as 


because he was pot learning, because he 
you will, he could make more money, and | 
stick to it that a boy who leaves with such 
left, 
awaken to the fact that he must 


intentions will get ubless he does 


get know}- 


edge before be gets the money. 
W. states that his boy does not get stuck 


on the first job. Neither did mine; but he 
got stuck before the week was up. Again, 
he states that no practical foreman will give 


the best work to do, but, as it 


| happens, my man got stuck on a simple job. 


a new man 





‘**A Rolling Stone” and W. both end up 
the 
the 
to tramp 
to it, 


by giving some advice to the boys; 
‘Let no one take 
foregoing as a recommendation 
Still, if 
do not despair of success.” 
The “Do not leave 
one shop for another till you see some bene- 
fit fora change.” 


former writer says : 


unless compelled to. forced 


latter writer says: 
Under these circumstances 
I would tramp some myself. 

A PRACTICAL MACHINIST. 


a 
hat 


Kditer American Machinist : 


Tempering Steel Chinese Bell. 

I have noticed, from time to time, articles 
in the AMERICAN MACHINIST on the 
ment of steel, 


treat- 


These articles are very interesting to me, 
and, when possible, I always give any method 
of treating steel new to me a trial. 

I have the greatest trouble in getting two 
orders of the same kind of steel alike. My 
method of tempering milling cutters is to 
heat them in a charcoal fire to a low red, then 
dust them with powdered prussiate of potash, 
return to the fire, aud heat up to a dull red 
and dip in strong brine. [| take care to take 
the chill off the brine in cold weather, and 
think IT can harden a cutter by this method 
ata lower heat than any other I have tried. 

I want to say a word in regard to Pref, 
I think the Pro- 


vreut 


Sweet's article on boasting, 
deal more 
good if he had taken the trouble to find out 
how that little bell was From. bis de- 
scription he must have seen the blacksmith, 


fessor would have done a 


made, 


as he minutely describes his kit. 

Tam very sure that thereare a great many 
Yankees that would sit up nights to see the 
job done, and never leave China until they 
saw it. JEWIrT. 

abe 


A New Pipe Wrench, 


We give with this an illustration of a new 
pipe and nut wrench invented by Mr. J. Lb. 
Taylor Parts of the sliding jaw are repre- 
sented as broken away, to show the construc 
tion of the wrench. 

As will be seen, the wrench consists essen 
tially of a plain bar handle, which is drop 
forged of steel, and has fitted to it a sliding 
jaw, which is held in any desired position by 
means of a multiple-toothed pawl or lock 
Which er gages with teeth formed upon the 
back of the handle, the form of these teeth, 
together with the fact that several of them 
are always in use at the same time, giving 
them ample strength. This pawl snaps into 
place by the action of a spring when re 
leased, and when raised allows the stiding 
jaw to be instantly moved along to suit any 
pipe or other object which is to be gripped. 
Attach d to the sliding head is a swinging 
jaw, which is pivoted as shown, and held in 
place ready to grip the pipe by the spiral 


spring, which is shown within the sliding 
head, This spring needs only to support 
the weight of tue hinged jaw under certain 


the 
self gripping upon the pipe, 


circumstances, jaw being, of course, 

The gripping teeth are formed upon small 
plates of the best tool steel, which are ac- 
curately made to gauge, so that new ones 
may readily be inserted, to take the place of 
those that may have become dull or broken, 
These are oil tempered, 

With any one adjustment the wrench will 
vrip a pipe and its coupling or two sizes 
of pipe, and it will also readily grip square, 
hex., or almost any irregular shaped piece, 
and always releases its hold readily. 

The firm of C. Hl. Redman & Co., 216 
High street, Newark, N. J. 
for 


have put down a 


plant of special tools making these 


wrenches in the best manner and with inter- 
finished all 
over, and are at present made in four sizes, to 


changeable parts. They are 


grip pipe up to 24", and it is expected that 
larger sizes will be soon made, 
-<—- ——— 

It is that a 
formed in Connecticut 


brass trust has been 
that will 
price of brass goods, in spite of competition, 


believed 
control the 


Ilow the record of railroad wrecks goes 


on. Wrecks come about, if we could believe 


the reports, because men are careless, 
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An Explanation by Mr. Dredge. 


We have before referred to the fact that 
some sort of a misunderstanding had arisen 
between the World’s Fair management and 
the Royal British Commission regarding the 
attendance of the latter at the dedication 
ceremonies. The light in which this mis- 
understanding will be regardcd in England 
is shown by the following extract from an 
editorial article in Hngineering of Oct. 14. 
It should be remembered in this connection 
that Mr. the editors 
and proprietors of Engineering, is a member 
of the British Commission, and has done an 
incalculable amount of work to further the 
interests of the exhibition on the other side, 
his paper having devoted far more space 
to the illustration and description of the 
buildings at Chicago than all the technical 
papers of America combined. We are not 
sure that he is right in thinking that the 
trouble has been brought about by those 
who think to affect votes in the coming 
election thereby, and do not understand how, 
if at all, politics are concerned in it ; but, at 
any rate, we very much regret that anything 
should have been said or dove that might 
lead so good a friend of America and of the 
exhibition to think such a thing. The quota- 
tion to which we refer is the concluding 
paragraph of an editorial article, and is as 
follows : 

‘‘It is perhaps to be regretted that the 
fever of the presidential election is nearing 
its height in the United States just at the 
time of the dedication ceremonies of the 
exhibition. We do not pretend to any 
knowledge of American politics, and may, 
therefore, be easily led into profound error, 
But we cannot dissociate from the unusual 
conditions that precede a presidential elec- 
tion, the efforts that have been successfully 
made to prevent a representative delegation 
of the British Royal Commission from being 
present at the dedication ceremonies, nor the 
alarming statements that have been circu- 
lated in Germany, regarding the 
prohibitory rates to be charged for the trans- 
port of certain exhibits, chiefly textile goods, 
and which for the moment seem to jeopard- 
ize the success of the whole German section. 
The aim of such diplomacy may be to win 
votes by exciting prejudice or alarming 
financial interests, and, having 
turn, it drops out of sight and is forgotten. 
Our conjectures may be wholly wrong, and 
if so we shall be pardoned on the ground of 
ignorance, but we prefer to regard these and 
other indications as the natural products of 
an abnormal period ; to do otherwise would, 
we think, be an injustice towards a great 


” 


Dredge, who is one of 


almost 


served its 


and generous people. 
<> 
The Unreliability of Statistics. 








The Federal census returns relating to 
Philadelphia’s industrial interests are being 
very severely criticised by those who may be 
supposed to be in the best possible position 
to know something of the matter. Politics 
are having altogether more to do with the 
compilation of industrial statistics, and with 
the criticism of them, than ought to be the 
case, but at least two of Philadelphia's lead- 
ing papers, which are so situated as not to 
be at all likely to be influenced by such 
motives, agree in declaring that the recently 
announced figures of the ‘‘industrial census” 
of that city must be entirely unreliable and 
misleading. The Philadelphia Ledger com 
ments upon it as follows : 


Although it is not possible to take up 
Superintendent Porter’s census of the manu- 
facturing industries and say what figures are 
wrong, it is abundantly evident that the re- 
turns are worthless. Whether the fault is 
with the returns for 1880 or the returns for 
1890, comparison of the two returns shows 
that there is gross error somewhere. The 
1890 returns would be flattering enough to 
Philadelphia ii we could believe that, with 
an increase of population of about 25 per 
cent., there was a gain of 96 per cent. in the 
number of establishments reported, of 91 
per cent. in the capital employed, of 33 per 
cent. in the number of hands employed, of 
103 per cent. in the wages paid, and of 72 
per cent. in the value of the products. Such 
an enormous percentage of growth in manu- 





facturing industries may be possible in small 








towns, but not in great industrial centers. 
A village with one mill gains 100 per cent. 
when another of the same size is erected, 
but these returns represent that the great 
industrial establishments of Philadelphia ex 
isting in 1880 have been doubled in number 
and capital, and nearly doubled in capacity 
in the last ten years, This is not only in- 
credible, it is virtually impossible. Whether 
the fault is with the returns of 1880 or those 
of 1890 does not matter much, for they are 
of little value, except relatively, to show the 
growth of industries. Similar, but even 
more exaggerated returns have been pub- 
lished of New York City, all the percentages 
of increase being larger than for Philadel- 
phia, except cost ‘of mate rials used, popula 
tion ard value of product at works. 

The only value of Superintendent Porter's 
census of manufactures appears to be in its 
complete demonstration that the government 

cannot take such acensus and obtain reliable 
oa. It is a waste of money to compile and 
publish such statistics as these, for they will 
not be accepted as true. 

The Philadelphia Telegraph says: 

Oe The gist of the whole matter is 
that neither the government nor any other 
authority is competent to make such an in- 
quest into private affairs as this sort of 
census-taking necessarily involves. Business 
men cannot and will not give to the public 
the information demanded. It is a piece of 
impertinence to make such a demand, and if 
the impertinence is not sharply resented, it 
will be disregarded and treated as a nuisance 
to be staved off and gotten rid of with as 
little trouble as possible. 

A more convincing proof, however, is 
found in a statement of Mr. Henry W. 
Cramp, who calls attention to the fact that the 
figures for Philadelphia shipbuilding give 
the number of establishments in the city 
engaged in that industry as 20, the total 
amount of capital invested, $1,291,776, and 
the entire annual $959,123. Of 
course every one knows that such a report 
fora town containing such a plant as that of 
the Cramps’ is simply absurd, and Mr. 
Cramp dcclares that in the firm’s report the 
value of its plant was given at practically 
$3,000,000, and that the product of the plant 
had been in one year $3,346,000. The glar 
ing errors which have been shown to exist 
in this report are no argument against any 
particular political party, 
ticular administration, but they simply show 
that all such figures must, in the nature of 
things, be more or less unreliable, and must 
be accepted and used only with a liberal 
allowance for error, or must be modified by 
expert knowledge of the industries to which 
they relate. It has been shown many times, 
in many different countries, and by statistics 
different subjects, that 
anythivg which it is desired to prove can be 


product, 


or against any par- 


relating to many 
proven by statistics. For instance, statistics 
many 
people that vaccination has 
done very much to decrease small-pox. But 
there is an anti-vaccination society in exist- 
ance that c‘aims to be in possession of. sta- 


prove to the entire satisfaction of 


thousands of 


tistics that show conclusively that vaccina- 


tion has done nothing whatever toward 
abating small. pox, while it has done much 
harm in other directions. Statistics are very 
apt to be misleading, even when those who 
compile them desire to know only the truth 
and are entirely unbiased by apy wishes as 
to how they shall turn out, or by any pre- 
They are much 


conditions do 


viously conceived opinions. 
more misleading when these 
not exist. 
ape - 
By the recent failure of the Buffalo Ten 
cent Permanent Savings and Loan Associa 
tion, a large number of poor people who 
work hard and deny of what 
actual necessi:ies of life, in 
order to save a few dollars, have 


themselvcs 
many consider 
lost a good 
share, if not all they have been able to save 
for some time past. Gross mismanagement 
on the part of the officers who bad charge of 
the funds is alleged as the reason for the 
failure, but there is evidence to show that 
many of the later schemes for using the 
savings of working people, and getting ab- 
normal returns from them, are unsound in 
principle, and cannot succeed. The original 
were conceived 
and managed upon conservative lines, and 
many of them are now doing as well as ever 
they did ; but new financial schemes, 
cially those which are intended to appeal 


building ard loan societies 


espe- 








particularly to working people, should b 
examined with great care before going int 
them. And it should be remembered th 
it is almost an invariable rule that, wher 
there is a chance of very large returns fro1 
capital invested, outside of some form 
monopoly, there is a corresponding risk 
losing all that is invested. 

Savings banks are all right so long as the 
are well and honestly managed, but bitt: 
experience shows that they are not by an 
means always well and honestly managed 
and that sufficient safeguards are not usu 
ally thrown about them. It seems strang 
that we should not adopt a plan that in Eng 
land has been working well for some years 
By this plan the post-offices of England se} 
special stamps of small denominations, whic! 
are pasted in books by the purchaser, and 
when they amount to a certain sum, are ex 
changed for another form of investment if 
desired. A small rate of interest is paid 
but the main thing is that the investment is 
as safe as the government itself, and a saver 
of small amounts can know that, so long a 
the government has an existence at all, he 
can get his money on demand. Such a 
scheme in use here would enable the peopl 
to save money with the certainty of getting 
it when wanted, and, at the same time, 
would enable the government to place its 
loans at a lower rate of interest than that 
now paid. 

_——— 

Most of our technical contemporaries ar 
publishing more or less lengthy accounts of 
the ceremonies attending the dedication of 
the World’s Fair buildings at Chicago, 
most of these accounts being evidently mad: 
up from the regular press reports published 
in the daily papers, and which we will spar 
our readers a repetition of, in the full belief 
that they have already read all they care to 
read of it. An AMERICAN MACHINIST man 
was on the ground, however, and we shall in 
the future, as we have done in the past, pub- 
lish such information relating to machinery 
interests in connection with the exhibition as 
we think our readers would be interested 
The dimensions and general arrangements of 
Machinery Hall were given in our issue of 
May 19, and we shall shortly publish some- 
thing further of interest concerning this de 
partment. Concerning the dedication there 
seems to be nothing to say further than that 
it fully met the expectations of those who 
have noted the energy and 
enterprise of those who have had matters in 
charge there, and all who attended have been 
more than ever impressed with the belief 
that the exhibition is to be in many respects 
the greatest in history. 

6 Be 6 

A good plan of preventing tools from 
rusting is the simple preparation employed 
by Professor Olmstead, of Yale College, for 
the preservation of scientific apparatus, and 
which he long ago published for the general 
declining to have it patented. It is 
made by the slow melting together of six or 
eight parts of lard to oneof resin, stirring till 
This remains semi-fluid, ready for 
use, the resin preventing rancidity and sup- 
plying an air-tight film. Rubbed ona bright 
surface ever so thinly it protects and pre- 
serves the polish effectually, and it 
wiped off nearly clean, if 
from a knife blade; or it 
with coal oil or benzine. 

owes 

We have received from the Wells Memorial 
Institute, of Boston, a copy of its prospectus 
for the season 1892-8. To judge from it, we 
should say that workingmen of Boston and 
vicinity, for whom the institute is especially 
maintained, need not be at a loss for a way to 
spend a very pleasant and profitable evening 
during the coming winter, 


tremendous 





good, 
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can be 
desired, as 
may be thinned 


ever 
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A New York paper contains the account 
of the arrest of a man for “loitering.” His 
appearance was so ragged and dirty that he 
was about to be committed to the work 
house for vagrancy, when he pulled froma 
bundle, which he carried under his arm, 
$17,500 in the form of deposits recorded in 
five different banks. 
discharged. 


He was immediately 
From which it appears that 
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loitering in itself is not a crime, and only 
becomes such when done by a man who has 
no money; or, in other words, that a man 
who has money in his pocket may do with 
impunity the precise thing that another who 
happens to have no money will be jailed 
for doing. It would seem to the lay mind 
as if a ragged and dirty loafer was an ob- 
jectionable person, whether he happened to 
have $17,500 in his pocket or not. 
ae a 

It is announced that, through the liberality 
of Mr. Charles T. Yerkes, of Chicago, that 
city is to have a telescope which is to sur. 
pass the Lick instrument in size and quality, 
It is hoped that the glass of this 
instrument will be 45’ aperture as against 
the 36” of the Lick instrument. It will be 
part of the equipment of the Chicago Uni- 
versity. There is a vast difference between 
the conditions for astronomical observations 
on Mount Hamilton and those at Chicago, 
and it may be found that the Chicago instru- 
ment will need its 11’ superior aperture to 
give as good results as the Lick instrument. 

———_- oe —_—__—_ 

A Boston clergyman member of the Anti- 
tenement House League of Boston, recently 
visited New York city to investigate the ten- 
ement house clothing factories and the sweat- 
ing system. He reported on his return home 
that there were streets in this city that were 
far worse than any he had seen in London, 
Paris, Berlin, or even Constantinople, all of 
which cities he had visited, and had taken 
pains to inspect the slums of. 
+>: 

We are informed that some of our readers 
who have addressed letters of inquiry re 
garding the Reflection Liquid Gauge, re- 
ferred to in our issue of Sept. 22, have had 
them returned from the Boston post-office 
unopened. The address given by the circu- 
lars of the company is, The Reflection Liquid 
Gauge Company, 178 Devonshire 
Boston, Mass., and a letter so addressed 
should reach them. 

——— 

An elegant illustrated pamphlet, entitled 

‘Inventive has been issued by 


if possible. 





street, 


Progress,” 


Wm. A. Rosenbaum, 7imes Building, New 
York City. It contains much information 
and many illustrations of interest to in- 


ventors and mechanics. 
—____eqp>o—__—_——_ 

Some of our readers have inferred from 
a brief notice in a recent issue that we fur- 
nished catalogues of technical institutes. 
Our intention was simply to advise them to 
write to such institutions for catalogues. 


ee ee 


Literary Notes. 


THE CoLLEGE FRATERNITY is a new 
magazine, which is published in the interest 
of college fraternities generally, and in its 
first number, which lies before very 
much of interest will found by those of 
our readers who are members of any Greek 
letter society. It is edited by Mr. 
H. L. Randolph, father was a well- 
known mechanical engineer, and who him- 
self has been connected with a manufactur- 
ing The new 
well illustrated and printed, and should meet 
It is published 
171 Broad 


us, 
be 


Eugene 
whose 


business. magazine is very 
with a favorable reception. 
by the Fraternity Publishing Co., 


way, at $2 per year. 





PesPIONsS an) 
ES INSWERS. 


Questions of gmarel | interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 
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(461) P. G. F., Cincinnati, Ohio, writes : 
Kindly send me some catalogues of schools 
in which mechanical engineering is taught. 


A.—We do not keep catalogues for distribu- | 


tion. Any of these institutions will take 
pleasure in furnishing you with a catalogue. 


The addresses of some of them are given in 


answer to Question 239, in our issue of June 


2 current volume. 


(462) W. C., Springfield, O., asks: Could 
you tell me through your columns of a good 
book treating on metal pattern making ? A. 
—We do not know of a work that treats 
exclusively on this subject. A few pages 
are devoted to it in ‘‘ Pattern Making,” by a 
foreman pattern maker, published by Crosby, 
Lockwood & Co., London. 


(463) J. J. H., Plaiofield, N. 
The questions under discussion are : 


J., writes: 
Cana 


lathe be made to turn square? Is it prac- 
tical ? And would it take the market? 
Please answer. .A.—Devices have been at- 


tached to a lathe to make it turn square. 
The practicability of such devices depends on 
their efficiency compared with that of other 
machines made specially for formipg square 


bars. The fact that lathes are not rigged for 
the purpose of turning square indicates 


that, so far, such attachments are not prac- 
tical, and consequently there is no market 
for them. 


(464) C. D. B., Springfield, O., writes: 1 
would like to have your opinion in regard to 
the repair of a boiler, in which we have to 
put in a set of new flues. The metal between 
the flue holes in the back head is cracked in 
two places. The holes near the injured purt 
have been plugged for two years, and did 
not show any leaks. Would you go to the 
expense of putting in a new head? The 
boiler is 5 feet diameter, with eighty 3-inch 
flues. A.—We should put in a new head ; 
under no condition would we allow a broken 
flue-shect to remain. Boilers are dangerous 
things to fool with, and carelessness or 
stinginess in the repair of boilers should not 
be permitted. 


(465) R. B.D., Ware, Mass., writes : Please 
give me the information in regard to the 
following : There are several machine tools 
here, which have become rusty, and oil and 
grease have become hardened on them. 
What would be the best way to remove the 


grease? Is there any liquid preparation 
that would do it? A.-Try benzine. 2. 
How would you mix, and what color of 


paint would you put on the tools after they 
have been cleaned, and will I have to scrape 
off the old paint? A.—Whether the old paint 
will have to be scraped off or not will depend 
onthe kind of paint previously used and its 
present condition. Any good painter will ad- 
vise you on this subject and the manner of 
mixing the paint. The color is a matter of 
taste. We prefer a steel-gray color. 


(466) F. J. R., Galveston, Texas, writes : 
Can you kindly recommend a book treating 
on laying out the work of small slide-valve 
engines ? Iam a young man, and have been 
working in a repair shop for some time 
and now have a chance of building an en. 
gine, and would like to have some kind of a 
book to help me along. A.—There are 
many books published on the design of the 
steam engine, but it is extremely difficult to 
recommend a book to strangers with whom 
we are not acquainted, and know nothing 
of the knowledge they already possess. Even 
if we did recommend a book, it would prob- 
ably be of little use, unless considerable time 
is spent in its study. You must not expect to 
become a good steam engine designer with- 
out giving much time to study and making 
yourself thoroughly acquainted with subjects 
relating to the steam engine, for which more 
than one book will be required. 


(467) F. D., Bloomfield, N. J., asks: 
Which is the front side of an anvil—the side 
on which the smith works, or the side on 
which the helper works? A.—We referred 
this question to B. F. Spalding, who replies 
as follows: ‘‘ I would say that I have never 
heard it doubted that the side towards the 
helper is the front side. The doubt is in- 
genious, and institutes an analogy between 
the smith’s forge, teol bench, and anvil. If 
he stands in front of his forge and tool 
bench, how is it that he is not also in front 
of his anvil? 1 think, however, that it is 
generally conceded that the ‘front’ side of 
an object the side facing the direction 
from which visitors approach ; it is so with 
a carpenter's bench, a machinist’s lathe, a 
sample room bar, a dry goods counter, ete. 
The front side not the side towards the 
party who stays, but the side towards the 
party who comes. As visitors approach an 
anvil from the helper’s side, makes this side 
the front one.” 


(468) W. E. T., Rutland, Vt., writes : 
Please give me through your columns the 
shortest solution of the following problem : 
I wish to prepare a table to show the amount 
of liquid contained ina tank 244 feet long 
and 61 inches diameter inside, at successive 
quarter inches from the top to the center, so 
that when a certain amount is drawn out, 
I can, by measuring from the top of tank to 
top of liquid, tell just the quantity remaining. 

—Multiply the length of the tank in inches 


is 


is 





by the area in square inches; the product will 
be the contents of the tank. Thus, thelength 
is 294 inches, the area is 2,922.5 square 
inches, and 2.922.5 « 294 = 859,215 cubic 
inches. There are 294 * 4 = 1,176 quarter 


inches in the height of tank, and consequent- 


859 215 _ 


be <ohs 730.625 cubic inches of liq 
1 176 

uid discharged, leaving 859,215 — 730.625 

= 858,484 375 cubic inches for the fall of 

t+ inch; 859,215 — (780.625 « 2) = 857,753.75 


for a fall of 4 inch, 
wish to have the 
as follows: 


and so on. Shouid you 
result in gallons, proceed 
There are 231 cubic inches in the 


gallon; hence the tank when full contains 
859,215 ~~ nae 
— = 8,719.545 gallons. For each quar- 


1 730.625 
231 
= 3.162 gallons, will be discharged; hence, 
for the fall of the first quarter of an inch 
there will remain 38,719.545 4.168 = 
3,716.383 gallons in the tank, and so on, for 
other depths of fall. If there are braces in 
the tank, allowance should be made for the 

space taken up by them. 


(469) R. D., Newburyport, Mass., writes 
We have the following mechanical problem: 
The area of trapezoid, as shown in the ac- 
companying figure, is 90 square inches, the 
length of the side A C is9 inches, and A B 
to BEHis as 20 to1; find the length of the 
side CD. Itis evident that only a certain 
dimension will satisfy the conditions, but I 


ter of an inch of fall in the liquic 











have great difficulty in determining the 
E 
r = 
Se cas 
h ° 
| 
' 
! 
Cc D 
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length of CD. A.—The area of the trape 
zoid is found by multiplying the length of 
the side C D by the mean height fg, or by 
half the sum of the lengths of the sides .. ( 
and D FE. Now, according to the conditions 
given, h f isequal toy, 0f C D. Let 2 de- 
note the length of C D, then h f will be equal 
to 7, 2; A C we know to be 9 inches long, 
hence the mean height g f will be 9 + ,4 2; 
and the area of the trapezoid will be ¢ equal 
to (9 + 4, 7) X xv. This gives us the follow- 
ing equation : 

(9 - ab 4) X@e@=z=W; 
clearing of fraction, and reducing, we have : 

a? + 360 2 = 3,600; 
from this we get 

x = 9.736-++ inches, 
which will satisfy the given conditions. 

(470) P. B., Houston, Texas, writes: 
Kindly enlighten me on the following, 
through your paper: Iam classifying loco- 
motive engines, and among other things ] 
am required to give the tractive power for 
each class. To do this it is necessary to 
know the average pressure in the cylinder 
during the stroke when the throttle is wide 
open, and the engine carries its full pressure, 
I suppose. What would be the simplest 


way of determining this average pressure 
without the use of the indicator? A.—In 


computing the mean effective pressure, for 
the purpose of finding the tractive force of a 
locomotive, the throttle valve is supposed to 
be wide open, so as to obtain as near as pos 
sible an initial pressure in the cylinder equal 
to that in the boiler, and the link motion is 
supposed to be in full gear. Under these 
conditions, when running, the initial pressure 
in the cylinder will generally be a little less 
than the pressure in the boiler, s¢ ay 5 pounds; 
this reduction is due to friction in the pipes 
and passages, and sometimes to a slight con- 
densation. It should also be remembered 
that, in computing the mean effective press- 
ure, the absolute pressure should always be 
taken into account; the latter is equal to 
pressure indicated by the steam gauge plus 
14.7 pounds, or, in round figures, 15 pounds 
To find the mean absolute pressure, add one 
to the hyperbolic logarithm of the ratio of 
expansion, divide the sum by the ratio of ex 
pansion, and multiply the quotient by the 
absolute initial pressure in the cylinder. 
Thus: Suppose the boiler pressure is 120 
pounds, as indicated by the steam gauge, the 
initial pressure in the cylinder will the n be, 
say, 120 —5 = 115 pounds, and the abso 
lute initial pressure will be 115 +- 15 = 130 
pounds. Now we shall assume that steam is 
cut off at % of the stroke; the ratio of ex 
pansion will then be 4 + 3 =1. 8; the hy 
perbolic logarithm of this numbe t—which 
you can find in tables given in nearly all en 
gineers’ pocket books—is 0.262; adding 1 
we have 1.262, and the mean absolute press- 
ure will be: 

1.262 


F < 130 = 126.1 pounds; 
subtracting from this the absolute back 


pressure, say 18 pounds, we have 126.1 — 18 





= 108.1 pounds forthe mean effective press 


ly for each fall of } of an inch there will | 


ure. This is only a close approximation, be- 
cause the clearance is not taken into account, 
but at such a late cut off this will not affect the 
result much. Many engineers take a shorter 
course, by simply taking 80 per cent. of the 


boiler pressure, thus: if the boiler pressure 
is 120 pounds, then 120 x .80 96 pounds 
mean effective pressure; this is somewhat 


less than found by the first rule, but agrees 
better with actual pressure when the engine 
is running with the links hooked up to a cer 
tain extent, and is preferred by some engi- 
neers in computing the tractive force. After 
the mean effective pressure has been decided 
upon, then the tractive force found by 
multiplying the square of the diameter of 
one cylinder in inches by the mean effective 
pressure, and by the stroke in inches, and di- 
viding the product by the diameter of the 
driving wheels in inches, the quotient will 
be the tractive power; the latter may again 
be limited by the adhesion of the drivers 
and rail The adhesion is generally taken 
at } of the weight on the drivers, and in 
well-designed engines this should be numeri- 
cally equal to the tractive force. 


is 
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Transient Advertisements 50 cents a Une for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us notlater thar 
Saturday morning for the ensuing week’. 4ssue. 











Prices greatly reduced. See Grant. Page 20. 


Shafting Straighteners. H. Wells, Tampa. Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y 


Forming Lathes, Mer. Macb.Tool Co., Meriden, ct 
$10 Countershafts. A.D. Pentz, Elizabeth, N. J, 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe. 


“ Bradlev’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N.Y. 
“The Bulldozer.’ a new departure: forging by 


M’f'd by Williams, White & Co 
Pattern and Brand 
and styles Heber 


pressure . Moline, Hl 
Letters. A variety of sizes 
Wells. 8 Spruce St., New York. 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St.. N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St..N.Y. 

S. A. Smith, 23 8. Canal St.. Chicago, Tll., is agent 
for Standard Tool Co.’s Twist Drills. 


Pulley lathes, most efficient offered. The Lodge 


& Shipley Machine Tool Co., Cincinnati, O 


Guild & Garrison, Brooklyn, N. Y.. manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 


For the Latest Improved Diamond Prospecting 
Drill, address the M. © Bullock Mfg Co., cor. 
Canal and Washington Sts., Chicago, Tl. 


Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York. are putting on the market 
a new alarm speed indicator. Send for circulars. 


S. W. Card & Co.. Mansfield, Mass., are puttin 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide S. A. Smith, 
23S. Canal Street, Chicago, Ill., Western Agent. 


25/’ “Only Drill Press built on 

32°° ‘Ko-rekt’ principles, 

87" Even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent 


De Lamater 
by The Samuel 


Legislation. 


Screw Propeller Wheel, made only 
L. Moore & Sons Co., Elizabeth- 
port, N J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 
“New Handy.”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York, 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain direc’ions for 
using the indicator and making all required ecalcu- 
lations frem the diagram. also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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A Few Recipes and Hints on the Pro- 
tection of Bright Steel and Tron. 


benzine has 
steel, 
has been found a simple 
It 
can be easily applied with a brush, and is 
It should be 
the consistency of cream, 


A solution of india rubber in 


been used for years as a coating for 


iron and lead, and 
means of keeping them from oxidizing. 
about 


easily rubbed off. made 


Bright steel articles in a drawer can be per- 
fectly preserved from rust by putting a lump 
of freshly-burnt lime 
which they are kept 
gun 


in the drawer or case in 


If the 


in ils case, 


things are to be 
instance— 
This 
iron 
dry 
for 


moved—as a for 
the lime should be put in a muslin bag. 
for of 


in a moderately 


is especially valuable specimens 


when fractured, for 


renewing 


place the lime will not require 





if 


many years, 


as 


is ‘capable of absorbing a 
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large amount of moisture. Articles in use 
should be placed in a box nearly filled with 
thoroughly slaked lime. Before using them, 
rub well with a woolen cloth, 

The following mixture forms an excellent 
brown coating for preventing iron and steel 
from rust: Dissolve two parts crystallized 
iron chloride, two antimony chloride, and 
one tannin in four of water, and apply with 
sponge or rag, and let dry. Then another 
coat of paint is applied, and again another if 
necessary, until the color becomes dark as de- 
sired. Whendry it is washed with water, al- 
lowed to dry again, and the surface polished 
with boiled linseed oil. The antimony chlor- 
ide must be as nearly neutral as possible. 

To keep tools from rusting, take 4 02. 
camphor, dissolve in 1 Ib. melted lard, take 
off the seum, and mix in as much black lead 
(graphite) as will give it an iron color. 
Clean the tools, and smear with this mixture. 
After twenty-four hours rub clean with a 
soft linen cloth. The tools will keep clean 
for months under ordinary circumstances, 

Another plan is to take one quart freshly- 
slaked lime, 4 lb. washing soda, 4 Ib. soft 
soap in a bucket, and sufficient water to 
cover the articles. Put in the tools as soon as 
possible after use, and wipe them up next 
morning, or let them remain until wanted. 

Another varnish acopted by some is made 
by mixing slowly together 60z. or 8 oz. 
lard to 1 oz. resin, stirring till cool. When 
it is semi-fluid, it is ready for use. If too 
thick, it may be further let down by coal oil 
or benzine. Rubbed on bright surfaces, ever 
so thinly, it preserves the polish effectually, 
and may be readily rubbed off. 

A good protecting paste may also be made 
by slaking a piece of quicklime, with just 
enough water to cause it to crumble ina 
covered pot, and while hot adding tallow to 
it, and working into paste, 

Olmstead’s varnish is made by melting 2 
oz. resin in 1 lb. fresh sweet lard, melting 
the resin first, and then adding the lard, 
and mixing thoroughly. This is applied to 
the metal, which should be warm, if possi- 
ble, and perfectly cleaned. It is afterwards 
rubbed off.—Practical Engineer. 

<=> 
Long-distance Telephony. 


The tendency towards long-distance teleph- 
ony is becoming more pronounced, and 
this fact is amply shown by the inaugura- 
tion at the beginning of this month of a line 
between Vienna and Trieste, Graz being in- 
cluded. The charge for an ordinary conver- 
sation of three minutes between the two 
former towns is about 3s., whilst between 
Vienna and Graz, or Graz and Trieste, the 
rate is about 2s. The opening of this line, 
which is 314 miles long, is an event of import- 
ance in interurban telephony, and it is interest. 
ing to note that the length of the line is only 
exceedid by one other in regular operation 
in Europe—that is, the Paris-Marseilles, about 
620 miles Jong. The next in importance is 
service, 310 miles; the 
serlin-Breslau line, 219 miles; Vienna-Briinn- 
Prague, 219 miles; and the  Paris-Brus- 
198 miles. It is noteworthy that the 
line from Vienna to Trieste was commenced 


the London-Paris 


sels, 


in June of last year, when eight sections 
were proceeded with simultaneously, and was 
completed at the end of August last, when 
the first conversation took place. The trans 
mission of speech over the line is said to be 
remarkably plain and clear, and good results 
have been obtained over even longer dis- 
tances.— Mechanical World. 

ihm 

A New Launch Engine. 





A launch, equipped with one of Root’s 
oil engines, has lately been tried on the 
Thames, and the results of the trials appear 
to show that this motor is especially suitable 
for this particular purpose. This motor, 
though occupying only a few feet of cubic 
space, and weighing no more than 6 cwt., 
ceveloped something over 3 H. P., and drove 
the launch at the speed of six miles an hour. 
The novelty of this engine consists mainly in 
the mechanical contrivances by which ordi- 
nary paraffine oil is converted into gas. A 
small reservoir containing 2 gals. of mineral 








oil, which is enough for a run of three hours 
at full speed, is attached to the engine. 
From this, one drop at a time descends 
through pipes to valves into which heated air 
is admitted. The air and oil are forced into 
a space which, by contact with the flame 
from another jet of oil, is kept always at an 
even temperature. There the oil is converted 
suddenly into gas, and passcs through a tube 
to the piston cylinder. By a system of com- 
pensating spring valves, on which the lever 
strikes, gas is admitted into each of two cyl- 
inders alternately, and so the motion once 
begun goes on so long as there is a drop of 
oil left in the reservoir, upless it is desired 
that the engine should stop, and then the 
man in charge has it perfectly under control. 
In place of an ordinary fire there is merely 
an oil lamp, into which is inserted a gas 
burner of peculiar form, From another cy- 
lindrical reservoir oil passes to this burner 
through a siphon and oozes through a small 
hole scarcely larger than a pin’s point. 
There it becomes converted into gas, and 
supplies all the heat that is necessary for 
driving this engine.— Mechanical World. 
LS ——s 
Brass Dowel for Patterns and Core 
Boxes. 





Last week we described a metal pin 
stamped from sheet brass, but inadvertently 
described it flasks. 
The error was entirely on our part, and we 


correct it in this issue by republishing the 


as a pin for foundry 
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Brass DOWEL. 


cut, and stating its use. It is cheap, and, 
we should think, admirably adapted to its 
purpose, which is for patterns and core boxes. 
The manufacturers are Timmis & Clissold, 
Bound Brook, N. J. 
——_—_—__~ p> e—_— 
A Sugar Trust Boycott. 


‘*The Ameri- 
can Sugar Refining Company, otherwise the 
Sugar Trust, has been flagrantly violating the 
Federal Anti-Trust law in its dealings with 
M. P. Longley, a Lynn grocer, who does 


The Boston Advertiser says: 


$200,000 worth of business every year, and 


whos’ usiness integrity and credit is un- 
questioned. 
“The Sugar Trust has boycotted Mr. 


Longley, so that for days at a time he has 
been unable to supply his customers with 
sugar. It 
poses to retail sugar at five cents a pound 
instead of six, the card price, which the 
Trust imposes on retail dealers. 

‘United States District-Attorney Allen 
assured the Advertiser that if, upon examina- 


has done this because he pro- 


tion, the evidence against the Trust proves 
adequate, prosecution will follow. He will 
examine into the case at once.”’ 
ome 
Explosion of Boilers in a Mill. 


A Pittsburgh dispatch says: At 6:30 this 
morning, just after the night turn had left 
the mill, and before the day men had _ re- 
ported for work, two large boilers in the 
Carbon Iron Works, at Thirty-second and 
Smallman with _ terrific 
force, scattering pieces of the boilers, bricks, 
etc., throughout the mill, in which several 
hundred men are employed during working 
hours. The mill was also filled with scald- 
ing steam and natural gas, which escaped 
from the broken pipes and then exploded, 
causing nearly as much damage to building 
and machinery as did the collapse of the 
boilers. The damage to the works will 
amount to several thousand dollars. No one 
was killed, and, so far as is known, no per- 
son was seriously injured. 
fatal results is remarkable. 


streets, exploded 


The escape from 














Cross Stylographie Pen. 





In regard to an item published in our 
issue of September 29, a correspondent sends 
the following : 

Permit me to add the following to your 
comments upon the use of the ‘‘ Cross” 
stylographic pen for drafting purposes. The 
pen, being acid proof, is well adapted to use 
red or any ink of a corrosive character. 

Any draftsman can appreciate the above 
advantage over the ordinary drawing pen. 

It may be of interest to state that the pen 
“an be made to suit any individual prefer- 
ence as to width of the line drawn, ete. 

Asa machinist, I think the above will be 
of general interest to many, like myself, who 
are old subscribers to the AMERICAN Ma- 
CHINIST. Rosert |. CLEGG. 

—_———__+>e—__—__ 

A friend sends us the following clipping 
from the Chicago Evening Journal, which 
we reprint with the headings as it appeared : 


Has He Found It? 
A WINNIPEGGER’S INVENTION FOR PERFECT 


MOTION WHICH MAY ASTONISH 
THE WORLD. 





William Crook, Sr., of this city, informs 
the Manitoba Free Press that he is the in- 
ventor and patentee of perfect motion, the 
principle of which is revolving reciprocative 
axial action between two revolving oblique 
pressures, one of these pressures in 
a wheel with a progressive axle be- 
ing caused by its revolving pressure 
on the earth, and the other by the 
bearings of auxiliary wheels in an 
oblique position on the axle of the 
truck wheels ; these auxiliary wheels 
being rapidly fixed to the vehicle and 
receiving its weight ; the same being 
under the control of the driver by 
the action of screws, which place 
and hold the auxiliary wheels in any 
desired position, thus causing motion 
to the axle of the truck wheels by the ap- 
plied rolling gravity pressure of the vehicle 
and its load. The inventor has also made 
other discoveries of interest to the mechanic- 
al and scientific world. 


We should say that this not only ‘‘ may 
astonish the world,” but that the mere read- 
ing of this account certainly will astonish all 
that part of the world that knows anything 
of mechanics. We hope, however, that the 
other discoveries mentioned will not be given 
to the world until we have time to somewhat 
recover from the shock caused by the an- 
nouncement of this one. 

a 

A dispatch from Memphis, Tenn., is as 
follows: An attempt was made last night to 
wreck the out-going Louisville train on the 
Chesapeake & Ohio Road at the yards just 
north of the city limits. Attached to the 
train was a special car containing President 
Stuyvesant Fish, Vice-President Willing, 
Second Vice-President Harriman, E. H. Har- 
riman and Charles H. Peabody, Jy., direct 
ors, who were returning North from a south- 
ern trip. At the scene of the attack is a 
lever switch, This the engine and two front 
cars passed safely, but the first sleeper and 
the special car ran off, fortunately, however, 
without injuring any of the occupants be- 
The switches bad been 
misplaced, but when or by whom it was done 


yond a few bruises, 
none of the yardmen can tell. They are sat- 
isfied that it was done with the design to 
throw the train off the track. 

—————_ =e 





As the Alle- 
gheny Republican Club.was marching along 
Smithfield street at about ten o'clock this 
morning, on its way to the Baltimore & Ohio 
Depot to take a train for Wheeling, the 
paraders were run into near the Monongahela 
House by motor car No. 10 of the Birming- 
ham line. Four of the marchers were struck 
and seriously hurt. One of the number lost 
part of a hand under the wheels. The mem- 
bers of the club attacked the car and smashed 
the windows with their canes. 


A Pittsburgh dispatch says : 


Some one 
hurled an iron bolt from the car at the at- 





tacking mob, but no one was hurt. Th: 
club then attacked the motorman, but h 
escaped. 
a 

The following directions for joining ban 
saws are given by the Defiance Machin 
Works: Bevel each end of the saw the 
length of two teeth. Make a good joini 
Fasten the saw in brazing clamps with th 
back against the shoulder, and wet th 
joints with solder water, or with a cream; 
mixture made by rubbing a lump of borax 
in a teaspoonful of water onaslate. Put in 
the joint a piece of silver solder the full siz: 
thereof, and clamp with tongs heated to 
light red (not white) heat. As soon as the 
solder fuses blacken the tongs with water 
and take them off. Remove the saw, bam 
mer it if necessary, file down to an ever 
thickness, finishing by draw-filing length 
wise. 

a ee 

Albert A. Pope, of Boston, Mass., sends 
out another circular letter in favor of better 
roads—highways. Such better roads, he 
claims, would serve as feeders to railroads, 
and increase their profits. His idea seems to 
be that every railroad should have its ‘‘ road 
department ” (common road), and in this we 
are by no means sure that he is not right. 

He goes on to show that the building up 
of suburban districts is mainly dependent 
upon good common roads—how railroads 
would benefit by good highways. There is 
a world of argument in what he says. 
a 





The prospects of cholera to come still con 
tinue to stir up the authorities of cities as to 
the means of prevention. Cholera may not 
come to this country as an epidemic, but the 
fear of it will work out a better water supply 
and a better sewerage systemin many a city 
in the country. The fear of the plague will 
work good results. Besides this there is a 
likelihood that many nuisances in the vicinity 
of New York will be abated by process of 
law. 

ee 

The New York & East River Ferry Com- 
pany was recently incorporated, at Albany, 
with a capital of $750,000, to establish a 
ferry route to and from one or more places 
in New York City on East River, and one or 
more points located in Long Island on East 
River. Directors—Richard V. Clark, George 
Hyatt, R. Emmett Doherty, George H. 
Conklin and Edison Nellis. 

ape: 

It seems to be the decision of the courts 
that Edison is the inventor of the base pat- 
ents on incandescent electric lighting, and 
that other companies must pay tribute to 
him if they use such lamps. As there was 
more than 10,000 pages of printed matter 
involved, we shall not attempt to digest it. 

ame aa 

‘Hope for the people ” is what the Evening 
Journal, of Jersey City, heads an article with 
It is all about the proba- 
bility of the overthrow of the coal combine, 
which the Journal has worked faithfully and 
persistently for. 


in a recent issue. 
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The Colburn Electric Manufacturing Co , Fitch- 
burg, Mass., has issued a very neat circular ot 
electric motors, dynamos, ete 


The Berlin Bridge Co., of East Berlin, Conn , has 
secured a contract forthe erection of a new iron 
bridge at Norwich, Conn., to cost $19,000. 


E. F. Keating, 75 John street, New York. is 
handling the pipe wrench illustrated in our issue 
of September 22, made by the Roll Paper Cutter 
Co., Groton, N. Y. 


The Excelsior Machine and Cleveland Punch ard 
Shear Works Co., Cleveland, O., send usa cata- 
logue illustrating a large line of punches, shears, 
and other metal-working machines. The catalogue 
is a fine one, very fully illustrated. 


A certificate of the incorporation of the Phelps & 
Dingle Manufacturing Company was filed at the 
New Jersey County Clerk’s office recently. The in- 
corporators are: Lucius J. Phelps, Samuel R. Din- 
gle and Ida May Phelps. The company will engage 
in the sale of bicycles at Passaic City. 
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A charter was granted recently to the W. J. Mc- 
Cahan Sugar Refining Company, of Philadelphia, 
with a capital of $2,000,000, divided into 20,000 
shares. Thecompany is organized for the refining 
and manufacture of sugar,and the purchase of 
raw material for that purpose. 


.Several new additions are to be made to the 
plant of the Carondelet Electric Light and Power 
Company. of St. Louis, Mo. Two more dynamos 
have already been ordered, and the building is to 
be considerably improved to meet the increase of 
the company’s business. The new office of the 
company is now being fitted up on the second 
floor. 


There is water-works agitation at Corpus Christi, 
Tex ; Ludlow, Ky.; Vancouver, B. C.; Greenville, 
Me.; Port Townsend, Wash; Yarmouth, N. S.; 
Houston, Tex.; Evanston, Ind; Elkhart, Ind.; 
Buckley, Wash.; Woodland, Cal.; North Brook- 
field, Mass.; North Attleboro, Mass.; Elma, Wash.; 
Ashland, 0.; Muskegon, Mich.; Spokane, Wash.; 
Oakdale. Ore.; Seattle, Wash. 


Charles J. Darrance, Wallace B. Gilbert and John 
H. Parker, of Chicago, [ll., have incorporated the 
Composing Machine Company, with $5.000,000 capi- 
tal, for the manufacture of type-setting machines. 
The machine is made like a typewriter, the letters, 
which are of steel, making direct impressions in 
the papier mache matrix, from which plates may 
be made direct. A proof-sheet of the matter set is 
printed as rapidly as the words are cut in the 
matrix. 


George B. Grant, Lexington, Mass., writes us, in 
reference to his book on gearing: Perhaps the 
item of new edition and reduction in price from 
one dollar and a half to one dollar for cloth, and to 
sixty cents for paper cover, is worth a place in 
your column of notices. The first edition went off 
so fast that another is now under way. The book 
isin use asa reference book and text-book by the 
mechanical departments of Cornell, Ann Arbor, 
Rose Polytechnic, and other institutions, not to 
mention many drafting schools. 


Among the latest additions to tke list of St. Louis 
manufacturers, we notice the name of the Straw- 
bridge Lampel Manufacturing Company. The offi- 
cers are: D. Strawbridge, president; William Lam- 
pel, vice president, and F. L. Lampel, secretary 
and treasurer. They will manufacture light ma- 
chinery, models, dies, metal molds, wood and 
metal patterns, etc. Their specialties will be gear 
cutting wire forms, band sawing, drafting, punch- 
ing, wood turning, perfecting inventions, brass 
and iron castings, repairing of machinery, ete. 
The works of the company are at 412-414 South 
Sixth street, St. Louis, Mo. 


The MeMahon Belting Company, recently incor- 
porated under the laws of Missouri, with a capital 
stock of $25 000, represents a reorganization to 
carry on an established business, hitherto con- 
ductec by George P. McMahon & Co , manufactur- 
ers of the well-known Crown brand of rawhide 
lace leather, under patents covering the process 
granted to Mr. George P. McMahon. The new com- 








pany acquired these patents. the business, plant, 
etc., and have added largely tothe former facili- 
ties for manufacture, the several departments of 
the factory now occupying the two buildings at 
116 and 118 South Commercial street, St. Louis, Mo. 
A visit to the factory disclosed that a very effective 
mechanical process of softening the hide is em- 
ployed; that the product is made uniform in thick- 
ness by an original and practical method, without 
the use of a splitting machine, thus insuring the 
natural strength of the leather; and that an im- 
proved method of stretching the leather, so that 
the objectionable feature of having the belt ends 
part from stretch of lace, shortly after lacing, is 
obviated. We may add, that a broad claim of ad- 
vantage made on behalf of this process of lace 
leather manufacture is, that it is free from any 
and all chemical compounds tending to impair the 
juality of the product. The officers of the corpora- 
tion, who are well-known St. Louis business men, 
are William Baggot, president; G. G. Weare, vice 
president; Patrick Baggot, secretary and treasurer, 
and G. P. MeMabon, manager. 





Machinists’ Supplies and Iron. 





New York, October 29, 1892. 

Tron—American Pig—We quote Standard North- 
ern brands. No. 1 Foundry. $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21: and $20.25 
for Eglington. 

Antimony—The market is firm. 
11\4c. to 11%e.; 
1034¢. to 10%e. 

Copper—The high price of Lake Copper seems to 
prevent business transactions. Companies con- 
tinue to quote 12c. It is believed that a bid of 
11 65c. may influence a sale. Casting Copper .is 
held at 10bec. to 1034e. i 

Lead—The market is somewhat easier. Future 
delivery is offered freely at 3.90c. to 3.95¢., while 
spot supplies are held at 4c.. with no business to 
report. 

Lard Oil—Prime City is quoted at 7c. to 72e.; 
Western on spot at 69c. 

Spelter—Tne market continues quiet and nominal 
at 4.40c. by the car load for New York delivery. 

Tin—There is no particular change in the market; 
it has ruleo easy. with business at a slight conces- 
sion from previous rates. Sales have been made at 
2) 60c. to 20.80¢e. 


td 
* WANTED * 
* Stiuation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion, Seven words make a line, and the address a 
desired to — should be included. Copy should la 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded, 


1 We quote L. X.. 
Cookson’s, 115¢c. to 1134¢.; Hallett’s, 





Draftsman exp’din eng. boilers and gen. macb. 
wants steady position. O. K., Am. MACHINIST. 

Wanted—Good mecbanical draftsman; state exp. 
and wages expected. Kenney & Co , Scottdale, Pa- 

Mechanical and architectural draftsman, 27 years 
old, wants position. Address Box 24, Am. MACH. 

Wanted—Agents to sell calipers, ete.; liberal in- 
ducements. E. G. Smith, Columbia, Pa. 

Wanted—Tobree first-class lathe men at once. 
Gisholt Machine Co., Madison, Wis. 

First-class mechanical draftsmen wanted. Ad- 
dress Box 27, AMERICAN MACHINIST. 








other similar tool. Send for circulars. 


BRADLEY & COMPANY, § 
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Bradley Hammers. 


If you plate, draw, square. taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, 


by what it will save over any 


SYRACUSE, N. ‘——— 
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MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 
Part I.—Progressive Exercises. 
Part II.—Hints to Draftsman. 
ONS ROI ia aa ang nig wane aceni ead eats $4.00 


JOHN WiteY & SONS, NEW YORK. 


TEES TUBES 





SMOOTH COLD DRAWN 
JohnS.Leng’s Son & Co. NewYork. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery. 


DETROIT. MICH. 


Stover Friction Drill 


FOR 


Light, Sonetive and Rapid 
Drilling. 


The principal feature of this dri}! 
is, the power is greatest when speed 
is slow and large drills are used, 
and most sensitive tor small drilis 
under high speed. A very valuable 
feature never before attained in a 
Sensitive Drill. By this great ad- 
vantage we more than double our 
working power. 

Fitted also for bench and post. 

Send for Price and Circular. 


STOVER NOVELTY WORKS, 


23 River Street, 
FREEPORT, 
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ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
BRASS- WORKING TOOLS. 
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ofc MACHINERY, 
" PRICES on APPLICATION 


SCREW MACHINES. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability 
Full information in my fifty page book, FREE, 
Address 
SAML. C. FITZCERALD, Atty., 
1003 F Street, - - WASHINGTON, D. CO, 








Wanted—Position as draftsman, by young man 
with tech. education; 3 vears as machinist, and 2 
years as draftsman; age, 24 years. Box 28 Am. MAcH, 

Foundry foreman, of 20 years’ experience on 
locomotive, pump, and general machine castings, is 
open for engagement. G, office AM. MACHINIST. 

Wanted—-A position as draftsman and designer; 
practical exp. in best shops in country: gearing 
thoroughly understood. X X,care Am MACHINIST. 

Young machinist. of good general experience and 
ability, desires rosition as department or assistant 
foreman; first class refs. Box 29, Am. Macu. 

Position wanted by mech. eng. and draftsman. 
Heavy and light work, mining mach. Thor. tech. 
education, good math’n. Box 403, Scottdale, Pa. 

Wanted—Mech’'l draftsman. who understands 
construction of narrow goods looms. and textile 
mach’y. Address, stating exp., Looms, AM. Macn. 

Mechanical engineer seeks a position in New 
York; four vears’ experience, and first-class refer- 
ences; good draftsman. Graduate, care Am. Macn. 


Wanted—Three planer hands, 3 lathe hands. and 
2 floor hands, all first-class men. Sioux City En 
gine Works, Sioux City, Lowa. 


Wanted—Foreman for small foundry making 
machinery castings; one who can make it pay: give 
refs., and state salary expected. Box 26, Am. Macu. 


Mechanical draftsman, first class. good designer, 
European technical graduate. wants position. 
Address R, Box 29, AMERICAN MACHINIST. 


Machine draftsman, of drawing room experience, 
wants engegement where neat and accurate draw 
ings are required. Box 25, AMERICAN MACHINIST. 











Wanted—An experienced draftsman, accustomed 
to engine and saw-mill machinery. Address Box 
165 Vancouver, B. C., Canada, 

Competent mechanical draftsman, with shop ex 
perience, speaking French and German, desires 
position. Address E. L., 301 E. 114th St., N. Y. 

A mechanical engineer, experienced in design 
and construction, desires a situation in New York 
or immediate vicinity. Address A, Box 1187, N. Y, 

Wanted—A layer out in a boiler shop, used to all 
kinds of work; state age experience, and wages 
expected; also asheet iron worker. Address Box 

1201, Boston, Mass. 


Wanted—A first-class man to act as agent and 
salesman forthe Corliss engine; must understand 
the use of the indicator, and be familiar with the 
engine; references required. Apply to Hewes & 
Phillips Tron Works, Newark, N. J 


Wanted—Foreman for boiler shop employing 
about 50 men: the applicant must be familiar with 
the construction of stationary and portable boilers, 
tanks, ete.: state age. exp.. and wages expected, 
Address, giving refs., Box 494, Titusville, Pa. 


Position in charge with live company wanted. by 
thorough mechanic, experienced in de veloping 
light machinery, and patented articles, and build- 
ing tools for mfg.same; similar position held for 
past 8 years. Address ‘‘ Mass,”’ care Am. MACH. 


Wanted—-Machine shop foreman to take charge 
of 30 or 40 hands in Eastern Penn. A mechanie who 
ean insure first-class work only, ard cansystematize 
work and methods to the best advantage as to 
cost; must understand best jig and duplicate 
work system. Address Box 21, care Am. Macn. 





Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


a INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS weit co 
20 Johnson St., CLEVELAND, O. 














aL.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


j-wvne «co TWIST DRILL GAUGE 


« BOSTON, M4SS. Send for LIS 


Fine Machinists Tools 












: Send for IN 
: Circular to , TWO STYLES 
Ge0. Burman & C0. ane and 


Worcester, Mass. FOUR SIZES. 





VANDERBEEK’S 


NEW COUNTERSHAFTS. 
NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT. 
THE STATES MACHINE CO., 
HARTFORD, CONN 











INo. 1 
TRAVELING CRANE, 


CAPACITY, 3,000. 


PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 
Send for Illustrated Cireular, giving full details. 


T. SHRIVER & C 333 E. 56rn Sr. 


NEW YORK. 


HAMILTON 
MACHINE TO0L €0,, 


N. F. Cor, Water & Market Sts., 
Hamilton, Ohio, U.S, A. 


26’’and 32’’ Back Geared and 
Power Feed 


DRILL PRESDED 


A SPECIALTY. 


[ On Wood 
Overhead Beams. 











Correeponderce S:lisked. 





ATTERNS 


OF ALL KINDS TO ORDER. 
CONTRACTS SOLICITED. 
CINCINNATI PATTERN WORKS, 
W. L. MERSFELDER, Prop. 
OINOINNATI, OHIO. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





tant Sorsenysetecetanititanteteti LL Sets mentee au 
+ ever Gea vaenuapeagenuanennennycaypenene na yetty UI 





A. J. WILKINSON & CO. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





COMBINING 





BORING «xo TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


1 BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for 
Steam Pine 


United States. 


H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 








applying 
and Boiler Coverings in any part of the 
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| HW.JOHNSNFG.CC 
87 MAIDEN LANE, 
NEW YORK. 
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Wanted—A Ist-class tool maker; one who is fa- 
miliar with jigs and the duplication of parts; our 
shop is devoted exclusively to the mfg. of auto- 
matic eng’s. J. H. McEwen Mfg. Co., Ridgway, Pa. 

Wanted—Position as chief draftsman, or con- 
structing engineer, or ass’t to latter, by a mechan- 
ical engineer and naval architect, graduate of 
leading polytechnic institute in Europe. Is 37 
years old. and has 18 years’ experience, includ- 
ing 6 years with the Russian oil firm of Nobel 
Bros. Box 17, AMERICAN MACHINIST. 








+« MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy shod be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


Cheap 2d-hd lathes & planers. S. M. York,Clev’d, O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. ir a 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Light and fine machinery to order; Foot — 
Catalogue for stamp. E. O. Chase, Newark, N. 


We will rent or buy a small machine shop. Write 
terms, etc., to Shop, care AMERICAN MACHINIST. 


Designs & work’g draw’s of marine & stationary 
eng’s & boilers, gen’! mach’y, patent drawings. C. 
A. Blomberg, 2262 North 19th St., Philadelphia, Pa. 


Wanted—Small established paying fron business, 
not over $3 000: machinist making specialty pref’d. 
N. Y., Penn., Ohio or Detroit. Box 22, Am. Maca. 

Wanted, lathe, 38’’ to 50’’ swing, 10’ bet ween cen- 
ters, new or second-hand; also boring mill, 42’ 
Address Foster & Brown, Westbrook, Me. 


Wanted—Hardware specialties to build. Send 25 
cents for ‘‘ Eureka Knife and Shears Sharpener.”’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

Wanted —Machinists and all mechanics to send 15 
cents for Mechanic’s Practical Reference Book, 
pocket size. Also agents for same in every town in 
U.S. Summit Pub. Co., Akron, O. 


A first-class tool maker and draftsman would like 
to furnish drawings of jigs and tools for doing spe- 
cial work; references furnished. Address Jewitt, 
care AMERICAN MACHINIST. 

We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West. far 
fine work. Manufacture one of the best Hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Ill. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 

‘. —« “BUAISDELL. 

s <¢ PEED. 
One each, 14''x6' and 24x12’ Fircnsura. 
One 78x15’ SELLERS. 


PLANERS. 


All sizes of Wuircoms. 
‘ ‘« FLATHER. 
One each, 30''x8’ and 36'’x8’ PEASE. 


DRILLS. 
All sizes of PRENTICE. 
ee BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8’ NEWTON SLOTTER. 
All sizes of HeNpDEY and EBERHARDT 


SHAPERS. 
WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156: OLIVER ST., BOSTON, MASS. 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 


84 in.x72in.x12 ft. Planer 2 Heads, H. & P. 
10 ft.x10 ft.x16 ft. Planer. 1 Head. 

62 in.x61 in. x9 ft. 2 Heads, Bement. 
72 in. x48x30 It. 3 Heads. 

62 in x48 in -xt7 ft. do 1 do 

54 in. x42 in x24 ft. do 2 do 





42in x42in.xi6 ft. do 1 do 

39 in.x36 in.xl2ft. do 1 do 

36 in. x38 in.x8 ft. do Powell Al. 
30 in. x30 in.x7 & 8 ft.do 1 Head. 
26 in. x26 in.x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 


22in.x2lin.x5ft. do 1 do 

98 in.x.0 ft Engine Lathé, Putman. 

90 in. x30 ft. Triple Gear Engine Lathe, Ames Al. 

50 in. x30 ft. Bed, Triple Geared. New Engine Lathe, 
30 in x28 ft. Db. W. Pond Shafting Lathe. 
32 in.x12, 14, 16, 18 ft. Bed. New Engine do 
28 in. x12, 14, 16, 18 ft. do do do do 
21 in. x10, 12 ft. do do do do 
20in.x 744 & 8 ft. do 2d Hand = do do 


ikin.x 6,7 & 8 ft. do New & do do do 
17 in.x 8 ft. do do do do 
16in.x 6 & & ft. do do do do do 
bin. x 6 & 8 ft. do do do do do 
l4in.x 6 ft, do do do do do 


Car Axle Lathe, Bement. 

9 & lin. Stroke Slotters. 

15, 16, 18, #6in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers. 
20, 22 24, 28, 30 & 36 in. Drills, 
Bolt Cuttera 

1 #k. Geared Miller. U. V. Co. 

1 Brainerd No. 3 Miller, Al. 

1100 and 3000 lb, Bement Steam Hammer. 
100 and 150 lb. Steam Hammer 

42 in. Sellers Hyd. Wheel Press. 


GEO, PLACE MACHINE CO., 


120 BROADWAY, NEW YORK 


SENSITIVE BNGE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO.. 


83 Washington St., Brooklyn, N. ¥. 


Good 











DESIRABLE 


SECOND-HAND MACHINERY. 


THES. 
16 in. x 8 ft. Bement, ovine 12 in. 4-Jaw chuck. 
Heavy Good Too Al condition. 
15 in. pA ft. Blaisdell, Hise and Fall Rest, Power 


‘eed. 
16in x Crom Seed. Rise and Fall Rest, com- 


plete. 

15in. x 6 ft. Blaisdell, Rise and Fall Rest, Chuck 
and Toois. 

13in.x 5 ft. Pratt & Whitney, Plain Turning, 
Rise and Fall Rest. {Auto NERS, Feed. 


Good as new. 
Good as new. 
Good order. 

Good as new. 


42in. > x12ft. Gleason, eaoeas, one Head 
on Rail. Good as new. 
30 in. x 30 in. x 8 ft. Hewes & Phillips, one Head, 
Spiral Geared, Fine heavy Tool. Good as new. 
20 in, x 16 in. x 5 ft. Lincoln = Leases Centers. Good order. 
18 in, x 22 in. Ba ISCHEL, LANEOUS as new. 
% in. Drill Press, Kack Geared, Shidiug Head, 
Wheel and Lever Fi 
6-Spindle Garvin Drill Press. 
4-Spindle Pratt & Whitney Drill Press. 
16 in. Wright Geared Friction Shaper. 
No. 4Sti es & Parker Power Press. 
3 No. 2 Brown & Sharpe >crew Machines, Auto. 
Chucks. Wire Feed, complete. 
1 Brown & Sharpe Surface Grinder. 
1 Whiton 2-Spindle Centering Machin 
15in. x 5 ft Led e & Davis, Turret Lathe, - Spring 
Chucks, 3 box tools. 
No. 4 Garvin Miller, Overhanging Arm, Power 
Good as new. 
Al condition. 


Good as new. 
Good as new. 
Good as new. 
Al condition. 
Al condition. 


Al condition. 
Al condition 
Good as new. 


Good as new. 


No. 2 Garvin Miller, Power Feed with Vise. 

Merritt Heavy Back Geared, a, with Arm, 
36in.x 12in.Table, 3 ‘*T” Slot Al condition. 

400 other new and second- band tools in stock. Write for full 
list and prices. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs. NEw York 


FOR SALE. 


BRAINERD UNIVERSAL AUTOMAT- 
IC GEAR CUTTER, 36 in., with arm and 
complete attachments. Latest pattern. Used 
one month. 

FITCHBURG SHAPER, 
traveling head. Complete. 
Good as new. 

UPRIGHT BORING AND TURNING 
MIEILL, 38in. Latest pattern. Good as new. 

JONES & LAMSON No. ll SCREW 
MACHINE, 2% hole. Chasing Bar, Turret 
Feed. Complete with pump, chucks and tools 
Al order. 

PRATT & WHITNEY 4 SPINDLE 
DRILL. Latest pattern. Good as new. 
FITCHBURG LATHE, 24 in.x12 ft. 

Complete. 

AMES LATHE, 20 in.x10 ft. Complete. 

BOILER BENDING ROLLS. “Improved 
style, ’ 8 and 10 ft. 

RIVETING MACHINE, Stationary, for 
bridge or boiler work, capacity for driving up to 
5% rivets, complete, with full overhead carryin; 
and hoisting outfit. In good order. At low price. 


Write for what you want to BUY, SELL o: 
EXCHANGE. 


J. J. McCABE, 


c. P. BULLARD’S | 06 Cortlandt Street 
NEW YORK. 


N.Y. Mach’y Warerooms, 





14 in. stroke, with 
Latest pattern. 








ALL KINDS IN STOCK, 


Manufactory, SEEFFIEZLD, ENG. 
Chief Am, Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD. 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 











WHEELER CONDENSER AND ENGINEERING CO. 








92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell [ron Works. 


Machinery for Sugar Plantations and Refiner- 
> ies. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. Iron 
and Brass Castings for the Trade. Heavy Ma- 













THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








PitTssurcu. 
Cuicaco 
New Yor« 


MILLING CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 





marke 


ovr power LA THES 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAK _ 
MACHINE SHOP WORK. Elegantin design and 
superior in construction. 
t, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CoO., 
SIDNEY, OHIO, U.S. A. 


GUNSMITHS and GENERAL 
The cheapest in the 








A NEW SCREW PLATE. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


Each Stock is of 
Several sizes 


Made by 


CREENFIELD, MASS., U. S. A. 











SPECIAL 
AND 
TITANIC. 


STEE 


MUSHETS 


LS. 


How to 
STEEL.” Greatly qe tinny 
ie week you cm on with t done b; 


11 & 13 Oliver St., 


et ene bot results woke ak HMUSHET’S yee 
d feeds ; then com 

y any other known 8) al. 
make the first coat of ‘‘ Mushet’s’’ look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St., NEW YORK. 





9015 in SWING 


Modern Design, 
Valuable Features, 
CATALOGUE FREE. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





F ITCHBURG MiacHine Works, 


MANUFACTURERS OF THE CELEBRATED 





PITCHBURG. 


AND OTHER nS 


SEND FOR 
CATALOCUE E. 








ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 








MASS. 





It costs you nothing to 


the best accountant, 
nervous and mental str 


coneanaren) Soa : 


52-56 Illinois St 


MR. BOOKKEEPER, 


do you know what the Comptometer is? 


find out. It will 


help you outon that trial balance. It 
insures accuracy, is twice as rapid as 


and relieves all 
ain. 


Write for pamphlet. 


PELT & TARRANT MFG. C0, 


-, Chicago. 











From \% oz. to 1000 ibs. Small 


speomite, 


SOFT chav inoN CASTINGS. 


Castings a 


Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 








SEND FOR PRICE LIST 


MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OALO STAMP Ws) 

123 CHAMPLAIN ST. 

a a A oe a} 


LLOE 
NO 4 













we Yon Orne 


uminum, and German Silver. Mach 1 
ery Name-Plates 1's cents per sq. inc! 





Fine castings by new pressure process 
oqast to hand cut workin Bronze, Brass. 














STARRETT’S 


FINE 
TOOLS 


Warranted Accurate—Best i in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L. S. STARRETT, 
Athol, Mass., U.S. A 
Chas, Churchill & Co., Ltd., 


Finsbury, E. C, 


wVUVUVUVLTYYYLY 


Lonpon AGENTs: 





2t Cross St., 
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LATS 


"Bridgeport Conn 
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THE LARCEST AND MOST COMPLETE 
FILE WORKS IN THE — 
WORLD. 







3000 


VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 


7 BERLIN IRON BRIDGE CO, 


Office and Works: 





No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 














The above illustration is. taken direct from a photograph, and shows the interior of a Machine Shop 
designed and built by us for The Newport News Ship Building and Dry Dock Co., at Newport 
News, Va. The building is 100 ft. in width, divided into a central portion 50 ft. wide, with 
a two story wing on each side 25 ft. wide. The length of the building is 300 {t., 
and a hydraulic crane, with a travel the full length of the building, covers the 
central portion. ‘The illustration was taken looking through the 
center of the building before the machinery was placed. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


7 Rage PRICES OF 












LeCOUNT’S LIGHT STEEL DOG. 









ATTEp 

; &Ry No. INCH, PRIOR ) te INCH. PRIOR 
es Ses SO re 
es 85 small Set otB.0 
oe “50 ta 
4001 00 | 10..... i 180 
Bissd a ann a 
= 4 namie ‘85 4 1.90 
7 __.\1%..... 100 | Ful] Set of 12—12.00 





Cc. W. LeCOUNT, South Norwalk, Conn. 


These eee are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 


Lsuand, Favusowe & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


Bolt: a oN Machinery. 














Catalogue on Application. 


Complete Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. 
HOME STUDY OF 


(>) <MECHANICS| (OM 
Uf “inns ete bow to ww ORCESTER. Mii 


read and write. ' 
© Send for FREE Circu VII TN \ 
hor lar to The Correspondence 
School of Mechanics, 
Scranton, Pa. 








SEND FOR CATALOQUE. 


eo RUUNT LAL RELL AYYYYS, 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 











Bed-Rails, Tail and Head Stock. All one cast- 
ing | plan that the screw machine handles iron and steel 


studs. 











Lathes for Rapid Turning and Boring. 


Designed to handle cast-iron work on the same 





Write us. 


Learn what we save you. 





«LODGE & SHIPLEY MACHINE TO0L Co, 


108-115 CULVERT ST., CINCINNATI, O. 


Lathes for Duplication of Work. 








PASSES Ay 


BUFFALO. 


FORGES 


TKI SO FL ERISA IIR ORAL OLLIE EA IP IIL GIES EL 
BUFFALO FORGE CO., BUFFALO, N. Y. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENOEK, R, I. 


, 


es c 
NEW YORK 
AND OHICAGO, 
Manufacturers of 


Drawing Materials, 













SEE LA Pew 





Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 


5 Paragon Drawing Instruments, Extra and Best Quality, 
German Drawing instruments, Parag~n, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 


Surveying Instru- 
ments, &o. 











Triangles, T-Squares, Slide Rules, Standard Profile and 
Cross-section Papers. Catalogue to professional people on 
application. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8St., Philadelphia. 


«a Our New and Revised Catalogue of Practical and Scien- 
tific Kooks, 87 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole cov: ering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 


THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 


Combines‘ LIGHTNESS with GREAT STRENGTH, part of the world who will furnish his address, 





CHEAPNESS and GREATEST EFFICIENCY, 

Can be put on without THE FOX PATENT UNIVERSAL TRIMMER. 
disturbing the shaft and Over 6000 in use 
with the bushings will fit 
various sizes of shafts 6’ to 
60’’ diameter in stock, 


COOKE & CO., 
MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York, 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &c. 
Mention AMERICAN MACHINIS®. 





ORICINAL 
a3SA0udWI 





Saves Time, Saves Money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements, 

THE FOX MACHINE Co, 
25 North Front Street, Grand Rapids, Mich. 


























WORTHINCTON 
ron CONDENSER. 


Cuttin ONLY APPARATUS that can 
e MAINTAIN a VACUUM on EN- 
Hot Iron | || GENES and ELEVATE the dis- 
> on Steel, 


charge WATER to TANK at 
A. R. KING MFG. CO., 


any height. 
This teature is appreciated by 
ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 

MACHINERY AND TOOLS. 
Heavy Machine Castings. 





WOOLEN MILLS. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 





CHICAGO, 
DENVER. 
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Established in 1874. Corner Lake & Kirtland Sts,, Cleveland, 0. 


CLEVELAND TWIST DRILL CO. 36 queen victoria ste London, Eng 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U.S. A: 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND alae 











Endorsed by Practical Mechanics Everywhere 


DRILL GRINDER. 








THE WASHBURN SHOPS, 
WORCESTER, MASS. 








EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1. 60, and the money 
paid for book will be refunded with 
first order amounting to $10.00 or 


Deposited in the v8. 8. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
auring year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
over. After getting the book and ENDICOTT & MACOMBER, 


examining it, if you don’t think it Managers and Attorneys. 
worth what you paid, send it back, Boston: Samuel Appleton, 28 Central Street. 
express pens. and your money will NEW Fone: Edmund Dwight, Jr., General Agent, 51 Cedar 
be refunded. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 


Str 

Mipp. K ‘Der ARTMENT: Tattnall Paulding, Resident Adviser ; 
WwW. sAUGHTON, Manager ; John M. Ash, Jr., Gener: 
Age ni ‘iw ” 420 Walnut Stre et, Philadelphia. 

CHiIcaGo: A_ Gilbert, 226 and 228 La Salle Street. 

St. Lou IS : * ‘D. Hirse hberg Bro., 120 N. Third Street. 


~ AGENTS IN ALL THE PRINCIP AL CITIEs. 


ODERN LOCOMOTIVE 








Order now before our stock 








RACTICAL of papers is exhausted. 
DRAWING.” CONSTRUCTION.” 
8 ADDRESS: ° 
By J.G. A. MEYER. A . M hi . t By J.G. A. MEYER. 

’ ‘This valuable series of 93 articles | merican ac Inls ’ This valuable series of 106 articies 
having been concluded, copies of the having beea concluded, copies of the 
American Machinist en of be 203 BROADWAY American Machinist containing 
them will be sent by mail to any address | . ’ tnem will be sent by mail to any addrase 
in the U.S., Canada or Mevico, for 84 65, i in the U.S., Canada or Mexico. for 85.su 
or single copies, 5 cts. each, postpaid. | NEW YORK. or single copies, 5 cts. each, postpaid 











PUNCHING «* SHEARING MACHINERY’ 
°° BOILER MAKERS ROLLS. > 
New Doty Manuracurine ©: 
Jmefrle = Wifenf. | a’. 


a a ) 








Ag tI 















NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


yess 
hee s 3] SPECIAL AUTOMATIC MACHINERY 


)) & f ) FOR WORKING 





INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 


2.2.8.4 3x EXAAAE TERA RAAAES ARERR SAUER EAE REE 
CUUIVETEEETET ETT Terie eset 


beh MILE MACRUITRY, 


WE MANUFACTURE i 
A line of Machinery 3 
for Tile Makers and 3§ 
Potteries. ia 


Combination Crusher H 
. and P - erizer, : 


WIRE or SHEET METAL 








(umireD.) 
Ns \ a, 
Brooklyn, 







SAEARALERBARINIAALILE 





a Mills, a 
eee — Dies 


veering 
& Berner, 


~ 
~ 

a 
ar 
an 
— 
pis 
sc 
Cis 
aC 
a 
be i 33 
a 
- 
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SHEARS. 





OWNERS ALSO OF 


# \WDIANAPOLIS 
INDIANA. : 








THE BUFFALO 


MANUFACTURERS OF 


STEAM 


NEW YORK OFFICE, 


STEAM PUMP CO.. 


BUFFALO, N. Y. 


PUMPS 


For ALL SERVICES. 


76 JOHN STREET 








toxGexl2 


THE CANTON STEAM PUMP GCO., ©4350 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY Frrst CLASS. 
Discounts and Terms on Application. 





loa ~~ 
Q/4XieX 22 








oy eee oy 


X MINE PUMP. 





JEANESVILLE 


sneha been co., PA. 


IRON WORKS, 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PUMFS, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PUMPS, ARTESIAN WELL 
PuMPS, POWER Pumps, ETc., Etc. 





Ss. 


138. 


L. 


Box 


UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 
Each Machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANCING IN PRICE FROM $10.00 UPWARDS. 


CROCKETT, Mfrs. Agent, 


DETROIT, MICH 





FOR 
maes PATTERN 
» MAKERS. 


S)ROYLE MACHINE 
WORKS, 


PATERSON, N. J 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills. Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 

Shops, Carriage Works, 
&c., &c. 
Allof the highest standarJ of excellence 
W. H. DOANE, Pres, —D.-L. LYON, Sec'y. 








CINCINNATI, 
w OHIO, U.S.A. 





No. 1 Band Saw 


FREPECK PATENT ar 6CO 
DROP PRE rape 


“conn 











REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni 
versal Too] 
Grinding 
Machine iu 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 
by supplying 
SEND FOR CiRCULAR. 





all attac en 


| GISHOLT MACHINE CO., Madison, Wis. 












| if} i] 
AD 7 7 o 
set 





¢ ‘| 
itt ro i ‘ Ka ‘ in A hh wit 


WIDE AWAKE ano 


PROGRESSIVE MACHINISTS 


always write for our Cata- 
log before buying 


TOOLS 


IT COSTS NOTHING, 


STANDARD TOOL CO., 


























The Stiles & Cee |e 
Parker Press C0. “oy {= 





ATHOL, MASS., U. S. A. 
















ny & 
sy D, Ue 
wv S L 
~> as 
, > , ‘¢ 
RY) OS Flask Making Machinery 2, ep, 
> ONE OF OUR SPECIALTIES, vv 
SS COLLEGE OUTFITS A LEADER. C; 


THE EGAN (0., 


289 to 259 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 














THE — DRAW STROKE TRIMMER, 


An Ind nsable Too: 
for all nch Wood 
workers. Latest an: 
Best Design. Infringere 
osecuted. Triai, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & €0., 
Manchester, England 











BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELO, Mass. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 
Estimates Given Freely. 














CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, 


FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 


No. 2 Cross Street, Finsbury, London, England. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blac ksmiths, etc. Slow Speed, Positive Blast. Is Durable 
upact and Cheap; also Portable Forges Tuyere 
jrons and Foundry Blowers. 


NEW YORK. 


CONNERSVILLE, IND. 
.¢ TOWNSEND, Ge. Agt., ) 163 & 165 Washington St. 


COOKE & C0., Selling Agts., § 
Please Mention This Paper. 





P.H.& F.M. ROOTS, Mfrs. { 





DELAWARE. 





x 














Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Econom of 
Fuel Rap id Generation of Dry or Superheated Steam— Durability —Low Cost of Main- 
tenance —Fase of Trans} ortation anc Ge neral Efficiency are among the advantages 
possessed by the “* Wharton-Harrison "” form of boiler 

Send for Descriptive Pamrhiet— Drawings. Specifications, and Estimates promptly 
furnished for any amount of power from 4 H. P, up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Stieet. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia, 


ATLANTA, GA, 
9 No. Pryor Street. 








Msnufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell Drills, . 
Light Drill Presses. 


ELECTRIC MOTORS 4m 


Specially adapte d for driv- 
ing Machine ‘Tools, Cranes, 
klevators, t umps, rresses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For insta'lation of Complete 
Power Plants. 


















ORANES, PORTABLE HOISTS, OVERHEAD “TRACK TROLLEYS. 


_ SEND FOR CATALOGUE. 






















2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


HIGH SPEED POWER 








mnt 


TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 


Send for Cirentars PHILADELPHIA, PA 


and References. 


MOFFET PORTABLE DRILL. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 















» Makers of Implements for 
UNSURPASSED Weighs 42 Ibs, and oieterl Maeeces” 
PASA 1% inches p Bn 


eter. 


REAMER. 


Will work in 
any position. 


R uns song Steam Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 





ae Compressed Air. : ao Sous. 


ie Foot hat ane 
1 \, $406 


AK 
RCUL AS 


pre $ 
| "NARRAGANSETTMac. 


BOX 1008 PROVIDENCE.R.I. 


~ J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 











McGRATH’S PATENT 
Emery Grindiog, Polishing 

ald Buflng Machings, © 
Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting awa of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 

McGRATH & COLLINS, 


Conoes, N. Y. 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUA RTERS for GEARS. 








PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 


| (arena = - 


\ 
My 
tj; 








‘ Water Tool Grinder. 






HOLYOKE, _ 1892 Catalogue. 
MASS. F 80 Illustrations. 


Price, 10 cents. 











THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


400,000 Horse power 





al ik Se Se 


INTERESTING, 
: INSTRUCTIVE. 








S copy. 
t 





Our new pamphlet on lubricating by sold. Prices Low. 
; means of Pure Flake Graphite. Send fora Satisfaction uz iversal 
§ hive ° 








JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 











MANUFACTURERS OF 


SEND FOR ILLUSTRATED CATALOGUE. | 35 


inch. 5 inch. 
° 712 * 


WESTCOTT CHUCK CO,, 5 iLL 


| ee Combination Chucks. | 
rth 3 and daw 
due Reversinies 
Diameter. 


LATHE and DRILL °° 


wis 


CHUCKS. * 


Capacity 
1035 ¢ 
131-8 * 
17 pa 
193-4 ** 
251-3 “ 
28 ee 
821-2 ‘ 

40 “ 












Universal 


"THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Chucks, Independent 


Chucks, Combination Chucks, 


Of Every Description. 


/ The E. HORTON & SON CO., Windsor Locks, Conn,, U. 8, A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


Send for 52 page Illustrated Catalogue, 





We have just added to our line of patent 


NOTICE 


Face-Plate Jaws an 8 inch. We now carry 


in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


IIARTFORD. CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn, U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. tlease investigate our claims. 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 
— INDPT. 





CHUCKS 


ALL STYLES. 

NEW REVERSIBLE JAWS 
(DOVETAILED). 
’'92 Catalogue Now Ready. 

THE HOGGSON & PETTIS MFG. CO., 

Est. 1349. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. a 

Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
, mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 





“WEETLANQE— J 











For all Anti-Friction Purposes. 


STEEL BALLS from 2” to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’/inashorttime. Aluminoid 
hard as hardened tool steel all sizes 
above 4’. Write for prices and 
samples. 


GRANT ANTI-PRICTION BALL ¢0, 


FITCH BORG, MASS. 









Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


Clayville, N. Y.,. U, ’s. A.| | 


SKINNER 


» CHUCKS 


a ndent, Universal and Com- 
nation LATHE CHUCKS, 
PA, DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 


The NATIONAL. 


INDEPENDENT, 

UNIVERSAL, 

COMBINATION. 
Best finish, Reversible 


err coe 





Send for CATALOGUE. 


hucks 


Strongest. Easiest to cpap L 
Jaws | (patented) givin ngesinciadin every possible 
Gesired 08ition. £ioa UE, illustrated, sent 
free. Pane Mt ot oon t shi ment. Address 
WW M. WHITLOCK, ANUFACTURER, 
132d Street and Park Ave., New York City. 








TAPPING 
q| Ueland Topping Attachment 


HAMPDEN TOOL €0., 


HOLYOKE, MASS, 
PRICES REDUCED. 
DOES NOT BREAK TAPS. 


Can be operated by any one, Requires no 
adjustment from one size of tap to another 
Is tree from all adjustable frictions, &e., thal 
require scientific treatment continually. 


Send for Circular. 











@n sex G= = 2 9Ge Ge Go 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 


rates. 


Aluminum Bronze, Aluminum Brass, ) 
Silver Bronze, Silicon Bronze e 
and Manganase Bronze. 





wOvevewe 


©% OV SH TVHVSHSOSVSFCVSIPV_IUCD 





PRESSES, 








ndependent 
Clav Jack 


204, 206, 2 








Jacks, Valves, Fittings, Packings, 
ACCUMULATORS. 


HYDRAULIC MACHINERY, 


PUMPS, PUNCHES, 





"Pulling Jack. 


WATSON STILLMAWN, Manufacturers, 


8 & 210 E, 43d STREET, NEW YORK, 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., Y 
ORIGINAL BUILDERS 44 STANDARD DESIGNERS AND MANUFACTURERS 7 


' U GAS BLAST FURNACES, | ‘ 


ry . on Js ae ——— 
PUTNAM = Scie SEMI-STANDARD 
Send for Catalogue. Estimates made for any mechanical opera- 


AUTOMATIC ENGINES. ‘9am 
tion requiring high, even and controllable temper- 











IRON PLANERS, BOLT | | Semi-Standard 3 LATH ES. 











CUTTERS, UPRIGHT = {| batme. al ints. 
OrLES, SHAPERS, Im , prseAS FITCHBURG, - MASS., 
SLOTTERS, RAILROAD SAN U.S.A. No. 80 Nassau Street, New York. 
SE NSITIV rE THE STANDARD TOOL Co., Cleveland, Ohio. | 
For producing high Manufacturers of STRAIGHT-LIP INCREASE 
grade work at low cost, = = — fF) i TWIST DRILLS 





designed and built ii 
JOHN h. MILLIKEN, BENCH to order. SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 
SUCCESSOR TO 


Cor John and Dutch sts, OWRHILL & 0, Amt. DRILLS. THE INGERSOLL — MACHINE CO. Rockford, Ills, U. 8. A. 


NEW YORK CITY. LONDON, ENG. 
SLAB MILLING MILLING CUTTERS, H 
MACHINES 36 in. £ ANY WIDTH OF FACE, 





, Oe 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

















4 Square, very heavy ANY DIAMETER, 5 
The simplest and most durable machine in existence. The Gieabas and powerful 
' a head is pow by — * Soe lg tos P e FOR a 
rin, cases, ie rings in or about the heac 
Separate Heads and and Dies Furnished. Write for descriptive SPECIAL MILLING MILLING STRAICHT - 
circular an } 
Capitol Mfg. Co. 128 to 137 Rees St., Chicago, Ill., U. 8. A. MACHINES a mY FACE OR IRRECULAR 
Agents for Great Britain, CHARLES CHURCHILL & CO., i - | 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. Designed and Built. Pat. ll 24, 989. SHAPED WORK. 
ADIA 2 Sand 4 ft. 
“ose 
- 





UNIVERSAL RADIAL DRILLS. iM (ty muti 


Patented Nov. 3, 1891. 


REDUCED PRICES MULL) oosen 
1 ADDED (892) FEATURES. 








RALLY TOOL. 


| STYLES” SIZES UNEQUALLED. ENGINE LATHE. 
j RIGHT “DESIGN, MATERIAL WORKMANSHIP (a gaeeerinaeeareg 
CAPACITY: WORKS 240 YEARLY finan Anon 

-WRITE URS 0) > i N FOR MAT | @) N = 58 and 60 Penn St., Cincinnati, 0., U. S. A. 


THE UNIVERSAL RADIAL DRILL GOMP'Y 
CINCINNATI. O. U.S.A. 


THE McNAULL BICKFORD 
UNIVERSAL RADIAL DRILL C0, 


DRILL. eee 








































ea’ Centering) Be 7” sli 
Hache! A. FALKENAU, 


Sizes, 9”, 3, ¢, 6”, 6” 










UPRIGHT olsten aint lith _ & Ridge Ave., Philadelphia, Pa. - 
Patented. - HURLBUT, ROGERS ANUFACTURER OF 
east THING CUT [RADIAL oaSinth Sudbury Mase, SUPERIOR 14-INCH LATHES, TOOL 
a as. 4 yom —_ 
violins ea Iei UNIVERSAL sae ar & Co Mid | GRINDING MACHINERY, TRAVEL- 
England. ING CRANES, ETC. 


RADIAL DRILLS. 




















; McoNAULL i "| Special Machinery designed and constructed. 
oe Boring & Turn |W, 0. YOUNG MPG O0., "iin 
—. 7 —«-RONCEVERTE, 3 sone STREET Engine Lathes, Hand Lathes, Oy DUPLEX GEAR GUTTER. 
= 2 W. VA. CINCINNATI, ©. '| FOOT POWER LATHES, SLIDE RESTS, ETC. afl oy abl 6 ar Whee Is den - aif fom Urvek 
= Horizontal ie LISS Se | 
a _ Nerina ir 





=~ Borin AAA R. M. ‘CLOUCH, 
Tools. E— AD 


Sy TOLLAND, CONN. 


Pawling 











MANUFACTURERS OF AND DEALERS IN & Colnme 
; acing tw 
SCREW MACHINES, aincainen Ge Pit Lathes. me 
TAPPING MACHINES, : Truck ms B 
HAND LATHES, Wheel rae 
CUTTER GRINDERS, Grinders. op 
DRILL PRESSES, Boring Boe 
ENGINE LATHES, Bars, &c. w8 
PLANERS, SHAPERS, Geers, Res 
POWER PRESSES, Etc. : Hand om = Pes 
~ Cranes. — ll | ma? 
o> SPECIAL MACHINERY DESIGNED AND BUILT, - s 
ad a MACHINISTS, Write for Circular of TH 
= . A Full Stock of New and Second. <a E HENDERSON MACH TOOL C0. 


Sheet Metal Presses, Shears, Tools, Etc. 
om Machinists’ Shapers, Milling Machines 
INATION INSIDE MICROMETER CALI 
LA | G H T A N D CA N A L ... N E W YO R K, Agents wanted. J. gs Anping a oe seen eet MACHINGS. 


= Hand Machinery Always on Hand at 
NO. 1 UNIVERSAL MILLER, our Wareroomis. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











MANUFACTURE = 


E ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


NEW HA 





Lathes, 
Planers, 
Drills, 
Slotters, 


aes Be Etc. 
VEN MANUFAC’G CO., 


New Haven, Conn. 





Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
815 Phenix Buliding, Chicago. 








OUR SPECIALTY 


“GRAN and GEARED SHAPERS. 


- STEPTOE & CO., Cincinnati, 0. 





j Geo. Place Machine Co., Agents, New York. 








REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


& 


e Send for 
fa CATALOGUE 


"NOTICE. game 


JONES LAMSON 


Springfield, Vt., 








for ’92. 
MACHINE CO., 
U.S. A. 





BORING AND TURNING MILL, 


Write for New List, August 1st, 1892. 


H. BICKFORD, - Lakeport, WN. H.} ug 


PLAIN 
MILLING 














ee With Ne 






MULLER LATHES 


; mae a 


PATENTED. 
w and Valuable Features. 


MADE ONLY BY THE 
ADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., L’t’d, 
21 Cross St., Finsbury, London, E. C., Eng. 












MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 

















FOX & TURRET 
LATHES 


- A SPECIALTY. 


GAGE MACHINE WORKS, 


MAGHINE 
TOOLS, 


WATERFORD, 





| IRON PLANERS. 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 








1 SUNDER” SM 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 









t = 
P. BLAISDELL & CO., 


Manufacturers of 


fa Machinists’ Tools, 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 









Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, Agents, 
21 Cross St, Finsbury, London, England. 


POWER LATHES 








For Electrical 
and Experimen- 
tal work. For 
= Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prives. 


W. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 






CHAS. CHURCHILL & CO., Lto. 
21 Cross ST., FinssuRY, LONDON, E. C., ENG. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign and high 
se grade workman- 
me Ship. 


~» KEMPSMITH 


- MACHINE TOOL CO., 


Milwaukee, Wis. 


= is JooreinateicutonD synacuseny 3 = 
iti hy thitititibititiiebi bs Life 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Gomperions for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


3 POST, 


e SUSPENDED 































BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 












SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. 


HARTFORD, 


eae FO 















y Vexticat Dart Presses, 12 to 52 
7 inchswing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
] and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery, Engine 
Lathes, 12 to 24in. swing. Send for ' 
Catalogue. t ' 
PRENTICE BROS., 


WORCESTER, MASS, 












aN AND 

Radial Drills 

a2 From the 

—-\% gmallest to 

the largest. 

e WORCESTER, 

x = , MASS. 

“Dh 4 Jan. 6, 1891. 
1 > ; 
as an| f 

1% { Mr. J. E. SNYDER, 

a-” " WORCEsTER, Mass. 

net : DEAR Sirn:—The two 

“Telia | 25 in. Drills purchased 

aS 4 oof you about one year 


m ago have been in con- 

B\ stant use, and have al- 
ways done the 
work required 

a, of them toour 
\ entire satis- 
® faction. 


Yours very truly, 
Richardson Mfg. Co. 





‘yaodeSplig “1g wepasy 99 











W. D. FORBES & CO., 
ENCINEERS, 


HOBOKEN, N. J. 
14TH STREET FERRY. 


WE DESIRE TO CONTRACT FOR FINE MACHINE WORK. 


WE MAKE MILLING CUTTERS AND CARRY REGULAR SIZES IN STOCK. 








) 
’ ” ¥ , 
Maule’s “Skeleton” Pipe Die. 
; 4 s: The first cost 
. of tt to you ts less 
than that of any 
‘ other Pipe-Thread- 
¥ ing Die. Also this: 
) fore it becomes 
- 
4 
epeat a ames 
Jon't it sound like a money-saver? Ask your jobber 
send you Price-List of 
MAULE'S “SKELETON"' PIPE DIE, 
5 PANCOAST & MAULE, 
Philadelphia, U. S. A. 
C 














Lightest and onl 
prices address - 
Jor. Spring & Monroe Sts., Springfield, Ohio, U.8. A. 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 





ALUMINUM REDUCING WHEEL 


Perfect motion made. For circularsand 
EBSTER & PERKS TOOL CO 





REDUCING VALVES, 
AiR-BRAKE REGULATORS, 


PUMP PRESSURE REGULATORS, 
BALANCED VALVES. 


MASON RECULATOR COMPANY, Boston. 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


— Tum Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


ft LON & ALSTATIER Robert Poole & Son Co., 


HAMILTON, OHIO. ENGINEERS, FOUNDERS & MACHINISTS, 
Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, BALTIMORE, MD., U.S. A. 























Spacing, Gate, Multiple Belt ‘and Steam Driven MACHINE ALI. KINDS oF 
MOLDED TRANSMISSION 
PUNCHES & SHEARS. |} . #2 MACHINERY 
- PLANED OF THE 
GEARING HEAVIEST 
Of All Kinds, CLASS, 
aa Catalogues 
MITRE, and 
MORTISE, Fstimates 
ANGLE, Furnished. 
HELICAL, _— 
WORM, Correspondence} 
INTERNAL. Solicited, 














{ Bowsher’s BALANCING 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing paeezs. armatures, 
cutter heads and rotary parts of machinery in general. 
Ways are chilled and ground. Spirit levels attached. Sub- 
stantial, ace NOP. cheap. Send for circular. 


N. P. BOWSHER, South Bend, Ind. 


WIWWVH = C3NOISND = Y3M0d 
‘SAZIS OOf YAAO 








Bar [ron Shear. 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


HARRISBURG FOUNDRY & MACHINE WORKS, Automatic Steam Engines. 


Harnrissure, Pa., Oct, 28, 1891. ; rE) 





GentLemen —The 36 inch Open Side Planer purchased from 
you several years ago by this Company has been in constant 
use atour works, and has proved an excellent tool. We are 
comfortably doing with it work that has been a tedious and 
expensive class before the Side Planer was purchased. 

We can heartily recommend it to any one who will make in- 
quiry. Respectfully yours, 


HARRISBURG FOUNDRY & MACHINE WORKS, 
M. E. Hersugy, General Manager 


ACME MACHINERY CO. 


CLEVELAND, OH 
Manufacturers a 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. = 


SWEET'S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST ORILL CO., 
Syracuse, N. ¥- 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
The Almond Coupling 


NEW quarter turn 
motion to replace 
quarter turn belts and 
jbevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 















PAT. DEC. 5, 1882. 
PAT, DEC, 4, 1888. 
PAT, AUG, 25, 1885. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 \nch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad- 


“Sibley & Ware, 


SOUTH BEND, ° 


The Moore & White Co., 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 



























NOIsSEL=3ss. 














BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EQUITABLE Buioine. 
GEORGE PLACE, Agent. 


“= THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


| MACHINE TOOLS 


—FOoR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


<= cur snows our SINGLE SHEAR WITH CRANE. 














ll 
































The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 


The Morton Key-Seating Machine] LOW WATER ALARM 


THE LEADER. Protect your Boilers 


With recent patented improvements we guar- or peer See. 
antee to do the following class of work. Burn less coal, and 
To cut key-ways through 14-inch hole in hubs or have the satisf: sti f 
sleeves 23 inches long, in iron, brass or steel, also ot pe reget pe _s 
feeling safe, by using 


make it dovetail to insert feather key. 
ASHLEY’S ALARM. 


Will cut througn 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 

It will prove a good 
~ investment. 


the work can be set exactly. without the use of a 
s ' ' 
Ashley Engineering Co, 








scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our eee hine will cut a key- 
way and make a key to fit i 

For particulars Ba on ‘THE MORTON M’'F’G 











CO.. MUSKEGON HEIGHTS. MICH. 
136 Liberty Street, 
GIANT KEY SEATER. New Yorx City. 
Rack-( Cotting, ing Machines. Agents wanted in every State. 
ALLEY MACH NE co. 





SAGINAW, MK 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, 0. 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
ers, say the Giant is superior 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTUSED BY 


THE BURTON MACHINE Co., 
302 Peach St., 









The cut represents 
















ThE CURTIS 


MOST POWERFUL. HAVE STOOD THE TEST OF EIGHT YEARS. 





in every respect. L. H. U. & A. our Stationary and 

Brightman, Pres. Brightman Portable Key - Seat- 

Machine Co., Cleveland, ps ing Machine. which 

Ohio, says he is personally | fully meets all the 

familiar with the principal | = requirements of a 

> Key Seaters, and that the 5 machine shop. They are furnished 

———— Giant leads them all. — with one, two or three Arbors, as 

LONDON AGENTS: Charles Churchill & Co., Limited, — desired, to cut any width of key-seat 
21 St., Finsbury, E. 0. i up to 2 1-2 inches wide. 

Cross = 15-16 inches Arbor works 
<= _ in all bores from 1 15-16 
ey a ~ inches to 3 inches diameter, 
cw nie ont cuts seats 12 inches 

ong. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too large to be placed on machine it 





can be detached from stand and used as portable machine. 


CHEAPEST, MOST DURABLE, 





BSVST ORs | FEED WATER & PURIFIER. 


Saves 10 to 20 per cent. of 
fuel and will heat feed water 





Heating; other Steam Specialties. 


GENERAL AGENCIES: 


NEW YORK, 109 Liberty Street. 
PHILADELPHIA, 2035 N. Front Street. 
CHICAGO, 218 Lake Street. 
DENVER, Cor. 5th and Arraphoe Streets. 





THE CURTIS STEAM 
PRESGURE REGULATOR. 





OUR PATENTS:—Damper Regulators, Pressure Regulators for Steam and Water; 
Return Traps, Separators, Balanced Steam Traps, Damper Regulators for Hot Water 


FULL INFORMATION CHEERFULLY FURNISHED BY 


The GURTIS REGULATOR CO. 


63 BEVERLY ST., BOSTON, MASS. 


to over 210 degrees. The ex- 
haust area is double, and the 
efticiency of the heater is 
greater than a_return-tube 
heater. Made either Vertical 
or Horizontal as desired. Send 
for circulars of this and other 
Steam Engine appliances. 


KEYSTONE 
Engine & Machine Works, 


Fifth and Buttonwood Sts., 
PHILADELPHIA, 
Or, A. T. ARTHUR, SELLING AGENT, 
18 Cortlandt St.. N. ¥, 
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SLOW SPEED, ne SPEED 
‘SPEED ENGINES, 


. a able Efficiency. 


— 

Address BU CKEYE ENGINE CO., 

Or SALES ACENTS 
BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City 
A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St. 
ROBINSON & CARY COMPANY, St. Paul, Minn. 
A.M MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 


—S 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


AND HIGH 


Simple, Compound and Triple-Expansion Engines. 
es HIGH-PRESSURE BOILERS. 
= Complete Steam Power Plants of Highest Attain- 


Salem, 0. 


Chicago, D1. 


A. L. FISH, No. 61 First St., San Francisco, Cal. 


Oregon. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvaria, Delaware, Maryland, and Virginia. 





ALBANY STEAM TRAP CO., ALBANY, N. Y. 
RETURN AUTOMATIC 
sr ePECIAL STEAM PUMPS 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


HOT CONDENSED 





FOR PUMPINC 


Le J, AND GOVERNOR COMBINED 


WATER 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N.Y. 









Ave., NEW 


gines. 


THE TWISS IMPROVED AUTOMATIC ENGINE, 


tured t 


NELSON W. TWISS, 28 v hitney 


HAVEN, CONN. 


tarNew Cc ylinders’ put onto 
old engines, effecting a saving 
of 25 to 40 per cent. in fuel. 

Also vertical and marine en. 









Every Engine CR 


Over 35,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 








maore tests STEAM ENGINES 
‘ 12 to JOO Horse Power 


Adapted to Heavy, 
Continuous Work. 
SUITARLE 





THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. t Boston, Mass 










: Send for 
yee cf Registers 2,000 


Revolutions. Greenmount Ave., 


ENGINES & BOILERS 
Stationary & Semi-Portable. 
pa 8S to 25 HORSE-POWER. 
mean) \ESigh in Grade. 
SE Low in Price. 


Pamphlet. 


7 The W.C. LEFFEL CO. 


Springfield, 0, 








BELT 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO,, 95 Liberty St., N.Y. 











IF YOU WISH TO OBTAIN 


Drv 


Write Postal for copy of our New Book, 





‘6 How to Obtain Dry Sieam,” 


Steam" 


Mailed free 


THE POND ENCINEERINCG CO. 


Offices: 


sT. LOUIS, CHICAGO,’ KANSAS 


CITY. 








=| Using any kind of water. 
Easily Cleaned. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers. 
Hard Sheet Steel Troughs. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIO, 





“oh ENGRAVER SEW oN WOOD! as 


SS ANW ST.+ NEWYORK: 
THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 














IVE and MOST ECONOMICAI 


ings. 


Liberal Discount to the Trade. 


MANUFACTURED BY 


Lackawanna Lubricating Co,, 
SCRANTON, PA. 








A.L.WEED&CO., 


device on the market for the . N Gl N r CAST i N GS 
lubrication of machinery bear- 

%, 4, 4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, 


ILLUSTRATED BOOKLET FREE. 
106-108 Liberty St., N. Y. 


Marine. 








' "MANUFACTURERS 
OF IMPROVED - 





















er. tt hoe ed 


ConTRAcTs owecRemey cose 
TAKEN FOR [emevete PeANTS==— 


FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 





Ww a E —— 







(fenton Compound.) 


RD cciege IRON WORKS CO. 





MEADVILLE, PA. 
New York, {5 Cortlandt St 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


"Dick & Church’ Automatic Cut-off Enpine 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers, 


! AUTOMATIC 
aan | Mi, ae 4 0 | 


i cae WESTON ENGINE CO., 


a ze A PAINTED POST, 


HIGH PRESSURE BOILERS — 


AND & 
- a, JULIAN SCHOLL COn 126 Liberty St., N. Ye 
« ro — GEO. D. HOFFMAN, 82 Lake St, Chieavo. 


COMPLETE POWER PLANTS ——_———" HM. SCIPLE & €0., 3d & Arch Sts., Phila., Pa 





WESTON 





HIGH GRADE AUTOMATIC CUFOFF ENGINES. “re sranoersccras 


No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET IT 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and o reduc \\ 


tion of boiler pressure fiom the greatest to that necessary)) )" 
to do the work,will not reduce the speed of engine one 


becomes the property of bie Catalog upon pay- pth 
ment of one dollar Send for Catalogue. C 
Branch Offices! 4! Liberty St. New York. NY. J.-H. x MeEwen rc 
NEM @5.\412 Washington Ave. St.Louis, Vo, PIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
= ashington St., N. Y. | 28 W. Randolph St., Chicag» 
1 








ith St., Philac ate - hia. 99 Ist Ave., Pittsburgh, 
Have srhill St., Boston. 179 Race St., Cincinnati. 








WIRE RO 


HOISTING AND RACLAGE PLANTS 


For Coal Mines, &c., a Specialty, 

(ep OVER 100 NOW RUNNING SUCCESSFULLY. 

Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Lecomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 















Air Compressors WITH 
Compounp Air Cy.invers, 
AND Compounpb Steam Cyt 
INDERS WITH Meyer or Core 
Liss VaLveEs. 


RAND DRILL C0., 


23 Park Place, 


NEW YORK, U. S.A. 

BRANCH OFFICES: Monadnock 
Building, Chicago; sanpe “ming, 
pate oh. ; 18 ra ag St. Denver; Sher- 
broc oke, - Q.. Canada ; Apartade 
&30, Me Sie » City. 





ENGINEERING CO 
NICETOWN 
PHILA. 


49 DEY ST. 
NEW YORK. 


INK BELT 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 
CYLINDER SICHT 


PATENT QILERS, “‘reeo curs. 


Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
IN STOCK, 


NEW SIZES OF 


MILLING CUTTERS 
= sachin iat i hin BUTTERS, 


784 Kinds and Sizes Mailed on 
Application. 


MACHINE TOOLS 


ON EXHIBITION AT 


23 South Canal St., CHICAGO, ILL. 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE 1@O0L6. 
SCREW MACHINES. 


For making all kinds of Set 
s Screws, Tap Screws and Studs. 
© Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 























No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLOG, LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago. 








THE YALE 8 TOWNE MFG-CO, 
STAMFORD CONN. 
~ NEW YORK CHIGAGO,PHILA.BOSTON 


CHANCE FOR EVERYBODY. 


$100.00 REWARD. 


We will on April lst, 1893, pay the following rewards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 

Competition open to all except those in our employ. 

Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


EBERHARDT, 











WRITE FOR PRICES AND PHOTOS 


COULD & 


N. J. R. R. Ave., Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


4 


9 to 15 RIcHARDSs StT.. 
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Brooktyn, N. Y., March 17, 1892 
Govu_p & EBERHARDT, Newark, N. J. 
Gentlemen:;—We are obliged for your order No. 
5130, which is forwarded to-d: uy as per bill herein. 


We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchased of 
the newer pattern are much superior to them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 


Yours traly, J. H. WILLIAMS & CO. 





Cut represents 16 in., 20 i in., 24 in. stroke. 


“DOUBLE TRIPLE quick” STROKE. 


(TRADE MARK.) 





NEWARK, N. J. | | 


The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFAC TURE—— 


DROP HAMMERS, 


Punching and Trimming Presses, Forging and 
Trimming Dies. 


Die-Sinking Machines, Hand Bolt Heading Machines. 
ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 


BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop-Forged from One Piece of Unalloyed Copper 












THE BILLINGS & SPENCER CO., Hartford, Conn. 
WARNER & SWASEY, |THE METROPOLITAN AUTOMATIC INTECTOR 


MACHIE tu @ CLEVELAND, OPERATED Entirely 


by One Handle. 
OHIO. 








For IRON and BRASS WORK. 
Tllustrated Catalogue on application. 





The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 





Every engineer can repair the injector without 
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oa) ¥ sending it to the manufacturers. (¢ oe in stock 
oo by the Largest Supply Houses in the U. 
I a Western Agent. CRANE CO., Abn 
= ~ JENKINS BROS., New York, Southern Agents. 
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Key- Seating Machines| 2° 2! ALLEN, Preswenr. 


and "0 j in. Drills WM. B. FRANKLIN, Vicre-PresmDeEnt. 







F. B. ALLEN, SEconD VicE-PRESIDENT. 
J. B. PIERCE, SEcrerary & TREASURER. 


A SPECIALTY. 
SEND FOR LIST OF 


> New and Second-Hand 


; i Lathes, Planers, Drills, 
4 or anything in Machinists’ 
zag Fools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS SPUR GEARED 
SPIRAL GEARED 


The G. A. ‘GRAY GOo., 


479 Sycamore St., CINCINNATI, 0. 





The new edition of my Treatise on Teeth of Gears 
is sold at a reduced price. One dollar in cloth, and 








sixty cents in paper cover. Postpaid. Send stamps. 
GEORGE B. GRANT, Lexington, Mass. 




































15” x 5/ Turret Lathe. 27” ny 27” x 8’ Planer. : 
MANUFACTURERS OF Ti N CONN 
ORRINGTON: 


ptt (peHINE C2 MACHINE TOOL CHAS CHURCHILL& Co.,LTD, AcTS 


© 21 CROSS ST., FINSBURY, LONDON, ENG. 
Oo v.m.caARPE NTER = 


216” Cutting-Off NEO 





Manufacturer 
—of— 


APS & DIE 





PAWTUCKET.R.|I. 
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